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THE 


(Founded  in  1839.    Incorporated  by  Boyal  Oliarter  in  1866.) 


The  Society  was  established  for  the  communication  and  disensdon  of 
observations  and  discoveries  (1)  tending  to  improvements  in  the  oonstmotion 
and  mode  of  application  of  the  Microscope,  or  (2)  relating  to  Biological  or 
other  subjects  of  Microscopical  Besearch. 

It  consists  of  Ordinary,  Honorary,  and  Ex-offlcio  Fellows. 

Ordinary  Fellows  are  elected  on  a  Certificate  of  Recommendation, 
signed  by  thi^  Fellows,  stating  the  names,  residence,  description,  &c.,  of  the 
Cimdidate,  of  whom  one  of  the  proposers  must  have  personal  knowledge. 
The  Certificate  is  read  at  a  Monthly  Meeting,  and  the  Candidate  balloted 
for  at  the  succeeding  Meeting. 

The  Annual  Subscription  is  £2  2«.,  payable  in  advance  on  election,  and 
subsequently  on  1st  January  annually,  with  an  Entrance  Fee  of  £2  2s.  Future 
payments  of  the  former  may  be  compounded  for  at  any  time  for  £31 10>».  Fel- 
lows elected  at  a  meeting  subsequent  to  that  in  February  are  only  called  upon 
for  a  proportionate  part  of  the  first  year's  subscription,  and  Fellows  absent 
from  the  United  Kingdom  for  a  year,  or  permanently  residing  abroad,  are 
exempt  from  one-fourth  of  the  subscription  during  absence. 

Honorary  Fellows  (limited  to  50),  consisting  of  persons  eminent  in 
Microscopical  or  Biological  Science,  are  elected  on  the  recommendation  of  three 
Fellows  and  the  approval  of  the  Council. 

Ex-oflScio  Fellows  (limited  to  100)  consist  of  the  Presidents  for  the 
time  being  of  such  Societies  at  home  and  abroad  as  the  Council  may  recom- 
mend and  a  Monthly  Meeting  approve.  They  are  entitled  to  receive  the 
Sodety's  Publications,  and  to  exercise  all  other  privileges  of  Fellows,  except 
voting,  but  are  not  required  to  pay  any  Entrance  Fee  or  Annual  Subscription. 

The  Council,  in  whom  the  management  of  the  affairs  of  the  Society  is 
vested,  is  elected  annually,  and  is  composed  of  the  President,  four  Vice-Presi- 
dents, Treasurer,  two  Secretaries,  and  twelve  other  Fellows. 

The  Meetings  are  held  on  the  second  Wednesday  in  each  month  from 
October  to  Jane,  in  the  Society's  Library  at  King's  College,  Strand,  W.C.  (com- 
mencing at  8  P.M.).   Visitors  are  admitted  by  the  introduction  of  Fellows. 

In  each  Session  two  additional  evenings  are  devoted  to  the  exhibition  of 
Instruments,  Apparatus,  and  Objects  of  novelty  or  interest  relating  to  the 
Microscope  or  this  subjects  of  Microscopical  Besearch. 

The  Joomali  containing  the  Transactions  and  Proceedings  of  the 
Society,  with  a  Summary  of  Cunent  Besearches  relating  to  Zoology  and  Botany 
(principally  Invertebrata  and  Cryptogamia),  Microscopy,  &c.,  is  published 
bi-monthly,  and  is  forwarded  post-free  to  all  Ordinary  and  Ex-officio  Fellows 
residing  in  countries  within  the  Postal  Union. 

The  Library^  with  the  Instruments,  Apparatus,  and  Cabinet  of  Objects, 
is  open  for  the  use  of  Fellows  daily  (except  Saturdays)  from  10  a.m.  to  5  p.m., 
and  on  Wednesdays  from  6  to  9  pjl  also.  It  is  dosed  for  four  weeks  during 
August  and  September. 

fbmu  cf  proposal  for  FeUowsh^,  and  any  further  mformaiion^  may  be  obtained  by 
appUcatiom  to  the  Secretaries,  or  Assistant-Secritary,  at  the  Library  of  the  Society,  King's 
Cotkge,  Strand,  W.C.  9  j  ^      -^ 
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I. — Fresh-water  Algm  {including  CMorophyllous  Protophyta)  of  the 
English  Lake  District,  if.  With  descriptions  of  a  new  genus 
ana  five  new  species. 

By  Alfred  W.  Bennett,  F.R.M.S.,  P.L.S.,  Lecturer  on  Botany 
at  St.  Thomas's  Hospital. 

{Read  lljk  January,  1888.) 

Plate  I. 

The  following  is  a  list  of  species  gathered  in  the  English  Lake  Dis- 
trict in  Augnst  and  the  early  part  of  September  1887,  not  included  in 
my  preyious  list  from  the  same  distnct.*  A  few  species  only  are 
noted  which  are  recorded  in  that  list,  where  it  seemed  desirable  for 
some  special  reason,  and  these  are  placed  between  brackets.  The 
gatherings  were  all  within  the  connly  of  Gomberland,  in  the  lower 
part  of  Sorrowdale,  and  near  the  southern  end  of  Derwentwater,  mostly 


EXPLANATION  OF  PLATE  L 


Figs.  1-3. — Hormospora  mutabilis  Brdb.  x  200. 
M        4. — Aoanthoooocus  anglicus  Benn.  x  200. 
„        5. — Uroooocns  msigniB  Haas.  (?)  x  400. 

„        6.— Gapsalococoos  craterifonnis  Benn.    Tegument  with  single  pseudo- 
cyst, front  view  x  200. 
„        7.  „  „  „        Tegument  with  nest  of  eight 

pseudocysts,  front  view  x  200. 
„        8.  „  >»  »)        Empty    tegument,   side    view 

x200. 
„        9. — Chrooooccus  pyriformis  Benn.  x  200. 
„      10.— Gomphosphieria  (?)  anomala  Benn.  x  200. 
„      11.— Galothriz  minuta  Benn.  X  200. 
„      12.— Gonatozygon  Brebissonii  dBy  (?)  x  200. 
„      13. — Euastrum  rostratum  Ralfs,  var.  cumbricum  Benn.  x  400. 
„      14. — Gosmarium  globosnm  Buln.  x  400. 

„      15. — Staurastmm  spongiosum  Br€b.,  var.  cumbricum  Benn.,  side  view 

X  400. 
„      16.  „  „  „  „  „      front  view 

x400. 


♦  This  Journal,  1886,  pp.  1-15. 
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from  bog  pools  at  a  comparatively  low  elevation.  On  the  whole,  they 
were  not  so  rich  as  those  made  in  the  Longhrigg  district,  but  some 
interesting  forms  were  obtained.* 

PEOTOPHYTA. 
PBOTOOOOOAOBiE  (including  Palmellacsjb). 

Gloeocystis  ampla  Etz. 
Scenedesmns  obtosos  Mey. 
Homospora  mntabilis  Breb.    Figs.  1-3. 

As,  according  to  Dr.  Cooke,  this  interesting  plant  has  at  present 
been  observed  omv  in  Ireland,  as  far  as  these  islands  are  concerned,  a 
figure  is  appended.  The  completely  nnbranched  gelatinous  sheath  is 
eSout  37 '  5  fjb  in  diameter,  and  rounded  at  both  ends,  usually  quite 
straight,  but  sometimes  with  a  knee-shaped  bend,  as  in  fig.  1.  The 
pseudocysts  are  globular  or  elliptical,  about  20-25  fi  long  by  15-20  /m 
broad,  with  bright  green  and  strongly  granular  endochrome,  firequently 
exhibiting  rummentary  transverse  bipartition  (fig.  2).  They  are 
either  in  dose  contact  or  with  an  evident  space  between  them.  In 
onlv  one  instance  (fig.  3)  were  the  pseudocysts  seen  in  two  rows 
within  the  sheath.  It  was  observed  only  in  gatherings  trom  a  bog 
pool  near  the  Bowder-stone,  but  was  there  abundant. 

AOANTHOOOOOUS  ANGLICUS  n.  sp.     Fig.  4 

Of  this  interesting  genus,  first  separated  by  Lagerheim,  as  many 
as  fourteen  species  have  been  described  and  figured  by  Beinsch.t  I 
have  already  noted  (see  this  Journal,  1887,  p.  12)  the  occurrence  of 
several  of  these  forms  in  this  country ;  the  one  now  described  I  am 
unable  to  identify  with  any  of  Beinsch's  specie&  It  occurs  in  isolated 
individuals,  the  sti£9y  gelatinous  or  cellulose  membrane  of  which  is 
irre^larly  spherical,  varying  between  65  and  95  ft  in  diameter,  and 
is  distinctly  laminated  or  folded  in  several  layers,  and  prolonged  into 
long  slender  colourless  protuberances,  from  one-third  to  two-fifths  the 
diameter  of  the  globe.  These  spines  are  sufficientlv  solid  to  be  dis- 
tinctly bent  by  passing  diatoms  or  animalcules,  thus  being  clearly 
distinguished  from  the  very  much  more  fluid  envelope  which,  in  some 
desmids,  is  also  not  un&equently  raised  into  spine-like  prominences. 
The  cell-contents  are  bright  green  and  granular.  This  species  corre- 
sponds very  closely  in  size  and  in  the  structure  of  the  ceU-membrane 
with  Beinsch's  A.  insiffnis,  which,  however,  is  described  as  without 
spines ;  but  I  cannot  but  think  it  probable  that  they  are  difiierent 
stages  or  conditions  of  the  same  organism.  It  is  larger  than  any  of 
Beinsch's  spined  species,  coming  nearest  to  A.  Hystnx,  but  differs  also 
in  the  nature  of  the  cell-walL  At  first  sight  it  resembles  EremoM>?iasra 
viridis  dBy.,  but  is  somewhat  smaller,  and  at  once  distinguisned  by 

*  The  names  of  new  apeoies  are  printed  in  small  capitals  ;  those  of  species  new 
to  Britain  in  italics. 


t  Ber.  Dentsch.  Bot  Gesell.,  1886,  pp.  237-44. 
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its  very  distinctly  spiny  enyelope.  It  is  endowed  with  a  slow  motion, 
not  in  any  way  connected  with  the  spines.  It  was  obserred  only  very 
sparsely  in  a  sphagnum  bog  in  Borrowdale. 

Uroooccxis  insignis  Hasa  (?)    Fig.  5. 

Psendocyst  large,  solitary,  nearly  globular,  of  a  brick-red  colour, 
from  28  to  35  /Lfr  in  diameter,  inclosed  in  a  colourless  gelatinous  sheath 
composed  of  a  number  of  rings,  which  form  a  short  stem.  The  species 
described  under  this  name  has  been  observed  only  by  HassaU,  and  as 
he  gives  no  measurements,  it  is  impossible  to  identify  with  certainty 
SQ^  plant  with  his,  but  it  appears  to  agree.  It  is  larger  than 
U.  nookerianus  Hass.,  the  only  species  of  which  Dr.  Cooke  gives 
measurements,  and  differs  in  other  respects  from  the  remaining  species 
recorded  as  British.     Bog  pools,  Borrowdale ;  very  scarce. 

Gafsulooooous  n.  gen.  Protococcacearum. 

GellulaB  virides,  globosse,  solitarise  vel  2-8  in  familias  associated, 
tegumento  lamelloso,  firmo  vel  subgelatinoeo,  subgloboso  vel  ovoideo, 
crateriformi,  fusco,  denique  subsolido. 

Gapsulooocxtus  obateriformis  n.  sp.    Figs.  6-8. 

Pseudocyst  large,  bright  green,  usually  solitary  (fig.  6),  and  then 
firom  20-25  fi  in  diameter,  or  even  more,  globular  or  elliptical ;  or 
divided  into  a  nest  of  2-8  smaller  pseudocysts  (fig.  7).  Tegument  a 
lighter  or  darker  brown,  lamellose,  nearly  globular  or  ovoid  in  general 
outline  (fig.  8),  varying  in  diameter  from  25  to  75  or  80  fi,  but  with 
a  deep  round  saucer-shaped  depression  (at  one  end  when  the  tegument 
is  ovoid),  with  very  sharply  defined  rim.  At  the  bottom  of  this 
depression  is  seated  the  single  pseudocyst  or  nest  of  pseudocysts. 
The  teguments  appear  to  assume  a  darker  and  somewhat  indurated 
character  after  shedding  the  pseudocysts  (fig.  8).  Bog  pools,  Borrow- 
dale ;  not  uncommon. 

GHABAOIAOEiB. 

Dictyosphaerium  reniforme  Buln.    Bog  pools. 

Ghbooooooaors. 

Ghboocooous  pybifobmis  n.  sp.    Fig.  9. 

Pseudocysts  very  large,  somewhat  pear-shaped,  50  fi  long  by  37  •  5  /a 
broad,  associated  in  pairs,  and  each  pair  inclosed  in  a  very  thm  muci- 
lage ;  the  two  pseudocysts  but  slightly  attached  by  their  somewhat 
broader  base.  Endochrome  very  bright  olue-green,  somewhat  granular. 
Pool  near  Derwentwater. 

Coelosphaerium  Kiitzingianum  Nag.     Frequent 

GoHPHOSPHiBBIA  (?)  AKOHALA  U.  Sp.      Fig.  10. 

Tegument  quite  globular,  well-defined,  from  110  to  120  fi  in 
diameter,  composed  of  perfectly  colourless  and  transparent  mucilage. 

B  2 
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Pseudocysts  light  bine-green ;  those  near  the  periphery  of  the  tegu- 
ment comparatively  large,  6-10  /t  in  diameter,  ana  loosely  scattered  ; 
those  towajrds  the  centre  much  smaller  and  more  crowded.  Bog  pool 
near  the  Bowder-stone ;  not  unfrequent. 

I  have  much  hesitation  in  placing  this  organism  under  Eutzing*s 
genus  Oomphosphasria,  as  its  inclusion  would  require  the  modification 
of  the  character  ^m  which  the  name  of  the  genus  is  taken,  the 
wedge-shaped  form  of  the  pseudocysts.  On  the  other  hand,  it  shows 
a  striking  resemblance  in  the  interspersal  of  a  large  number  of  minute 
pseudocysts  among  a  smaller  numoer  of  larger  peripheral  ones.  If 
this  is  r^^ded  as  the  more  important  character,  the  diagnosis  of  the 
genus  wm  haye  to  be  modified  accordingly. 

Aphanocapsa  montana  Cram.    Bog  pools ;  not  unfrequent. 

OsOILLABIAORfi. 

Oscillaria  prinoeps  Yauch.    Occasional. 
Symploca  jtalfsiana  Etz.    Among  Sphagnum, 

SOYTONEHAOBJB. 

Tolypothrix  aegagropila  Etz.    Bog  pools. 
„         flaccida  Etz.    Bog  pools. 

BlYULABIAOSLB. 

Oalothbix  minxjta  n.  sp.    Fig.  11. 

Sheaths  about  12*5-20  fi  in  diameter,  and  2-6  times  as  long  as 
broad,  yellowish-brown,  several  grouped  together  in  tufts.  Filaments 
several  within  each  sheath,  excessively  fine,  moniliform,  very  pale  blue- 
green.  Heterocysts  basal,  colourless,  visible  within  the  sheatL  Bog 
pool,  Borrowdale;  seen  only  floating,  but  probably  attached  in  tufts 
to  other  algso. 

NOBTOOAOSA. 

Anabadna  flos-aqusB  Etz. 

[Nostoc  hyalinum  Benn.    Occasional.] 

ALGiE. 

PSDIASTREA. 

Fediastrum  rotula  Br. 

SOBASIBBfi. 

Sorastrum  bidentatum  Beinsch. 

PAND0BINE& 

Eudorina  elegans  Ehrb. 
Gbnium  pectorale  Mull. 
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DeSMID£B1£« 

Sphaerozosma  pnlchellum  Babh. 
Hitherto,  according  to  Dr.  Cooke,  not  observed  in  Great  Britain. 
Docidimn  grannlatmn  Bonn,  (in  Jonm.  B.  Micr.  Soc.,  1887, 

p.  8).    Occasional 
Gonatozygon  Brebissonii  dBy  (?).    Fig.  12. 

Cells  perfectly  straight,  yenr  long  and  slender,  24-^30  times  as 
long  as  broad,  7'5  fju  broad,  19(>-230  /m  long,  very  nearly  uniform  in 
diameter  thronghont,  with  slightly  dilated  and  troncate  extremities, 
and  DO  constriction  in  the  centre.  Endochrome  homogeneons,  with  a 
smgle  row  of  fix)m  20-24  vesicles  down  the  centre ;  extremities  and 
small  space  in  centre  colourless.  The  whole  clothed  with  short  very 
thickly-set  spines  or  hairs. 

I  am  somewhat  doubtful  about  this  identification,  as  I  onlj  saw 
the  cells  detached,  and  not  united  into  filaments,  and  as  also  it  was 
not  seen  in  conjugation.  It  differs  also  somewhat  in  size  fix)m  the 
description  and  ngures,  being  longer  and  narrower.  Bog  pools, 
Borrowdale;  occasional. 

Closterium  rostratum  Ehrb. 

„        lineatum  Ehrb. 

„        setaceum  Ehrb.     Pool  near  Derwentwater. 
[Micrasterias  papillifera  Br^b.] 

The  character  given  in  text-books — *'  Frond  bordered  by  a  row 
of  minute  granules  " — is  by  no  means  accurate  in  all  cases;  as  often 
as  not  I  find  them  scattered  over  the  whole  Bm&ce  of  the  frond. 

Micrasterias  angulosa  Hantsch. 
Euastrum  humerosum  Balfs. 

„        Jenneri  Arch.    Frequent. 

„        rostratum  Balfis.,  var.  oumbricum  n.  var.    Fig.  13. 

About  the  size  of  the  typical  form,  but  narrower  in  proportion  to 
its  length ;  average  length  45-50  /x,  breadth  25  /lc  ;  the  outhne  nearly 
rectangular ;  each  segment  with  two  rounded  lobes,  each  projecting 
about  as  iSar  as  the  blunt  terminal  beak ;  terminal  lobe  rather  deeply 
divided  at  the  apex.  A  single  large  prominence  near  the  centre  of 
each  segment.    Bog  pools ;  frequent. 

Cosmarium  bioculatum  Br6b. 
„  pygmteum  Arch. 
„  Wittrockii  Lund.    Frequent 

Cosma/rium  glohosum  Buln.    Fig.  14. 
Minute ;  outline  elliptical ;  length  20-30  fi ;  breadth  15-20  fi ; 
segments  sub-reniform ;    sinus   acute.     Endochrome  homogeneous, 
without  vesicles ;  cell-wall  not  punctated.    Bog  pools  ;  frequent. 

Cosmarium  quadrum  Lund. 
This  fine  species  ¥ras  found  in  one  gathering  only. 
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Cosmarium  Broomei  Thw. 

„         sphericum  Benn.  ([in  Journ.  B.  Micr.  Soc.,  1887, 
p.  10).    Occasional, 
ochthodes  Norda 
speciosnm  Lund.    Occasional.] 
^alocylindros  annnlatus  dBy.     Bog  pools ;  not  nn&eqnent. 
Xantnidinm  antilopeum  Breb.     Bog  pools  ;  occasional. 

No  British  locality  is  given  by  Dr.  Oooke,  but  it  has  been  gathered 
in  this  district  by  Mr.  Bisset. 

Xanthidium  cristatnm  Br6b. 
Arthrodesmus  octocornis  Ehrb. 
Staurastram  armigemm  Br6b. 

„         spongiosum    Br6b.,    var.    cumbbioum    n.    var. 
Figs.  15,  16. 

Side  view  somewhat  longer  than  broad,  about  60  fM  long,  50  fi  wide ; 
each  segment  elliptical,  with  an  oval  protuberance  in  front,  covered 
with  hyaline  bifurcate  processes.  Front  view  triangular,  with  slightly 
convex  sides  and  obtuse  angles,  about  48-52  /r  in  diameter,  completely 
covered  with  bifurcate  hyaline  processes.  Slightly  larger  than  the 
typical  form,  not  so  orbicular  in  outline,  and  distinguish^  by  the  pro- 
tuberance on  each  segment.    Moss  pool,  Grange-in-Borrowdale. 

Staurastram  pygmeeum  Br^b. 

Length  23  (i ;  breadth  26  fi ;  each  segment  nearly  elliptical.  Pool 
near  Derwentwater. 

Staurastrum  tumidum  Br6b. 

This  fine  desmid  was  not  un&equently  seen ;  always  inclosed  in 
dense  hyaline  jelly. 

Staurastrum  comubiense  Benn.  (in  Journ.  E.  Micr.  Soc.,  1887, 
p.  11). 
„  brachiatum  Balfe. 

„         tricome  Breb. 
„  inflexum  Br^b. 

„         paradoxum  Mey. 
„  proboscideum  Breb. 

„         aculeatum  Menegh. 

ZYGNEMAOEiB. 

Zygnema  pectinatum  Ag. 

Mesooarprb. 
Staurospermum  capucinum  Etz. 
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II. — Note  on  Micrasterias  americanOy  Balfa,  and  its  Varieties. 
By  W.  M.  Mabkell,  F.R.M.8. 

iRead  14<A  December,  1887.) 
Plate  II. 

Since  the  publication  of  Mr.  BalCs's  work  on  the  British  DeBmidieaa, 
its  author  must  have  been  pleased  to  observe  the  great  extension 
whidi  the  study  of  these  beautiful  little  organisms  has  receiyed. 
From  1848  until  the  present  day,  scarcely  a  year  has  gone  by 
without  an  increase  in  the  number  of  species  and  of  the  worb 
relating  to  them,  so  that  in  fact  the  list  of  writers  on  desmids  is  now 
quite  of  respectable,  even  formidable  length,  and  the  study  of  these 
plants  is  getting  to  be  almost  as  complicated  and  difficult  as  that  of 
diatoma  The  time  has  arrived  when  a  comprehensive  monograph  of 
the  fietmily  is  not  only  desirable  but  necessary. 

The  present  note  has  been  prepared  in  anticipation  of  such  a 
work  Smiplification  is,  I  take  it,  much  to  be  desired  in  all  scientific 
manuals,  and  especially  so  in  these  days  of  almost  infinite  subdivision 
and  specdalization  of  observation.  So  dose  and  minute  is  nowadays 
the  examination  of  the  minuter  forms  of  animal  and  vegetable  life,  so 
carefol  is  the  diagnosis  of  each,  so  numerous  are  the  workers  in  nearly 
eveiT  branch,  that  the  separation  of  "snecies,"  "varieties,"  and  ''forms," 
has  become  almost  unb^urably  multiplied :  differences  so  di^ht  as  to 
'  be  apparent  only  to  the  very  closest  scrutiny  are  necessarily  looked 
on  as  sufficient  distinctions,  and  the  student  is  wearied,  confcused,  and 
perhaps  frightened,  by  the  infinite  labours  entailed  upon  him.  Not 
only  so ;  he  is  also  puzzled  by  the  &ct  (at  least  in  the  microscopic 
forms)  that  there  is  no  absolute  uniformity  even  in  things  which  he 
has  considered  identical.  A  desmid,  for  example  (I  spe^  from  my 
own  observation)  kept  in  a  growing  cell  for  some  days,  will  undergo 
minute  changes  which  it  requires  a  good  deal  of  knowledge  of  the 
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-Mkrasteriaa  americana 

Ralfs,  forma  genuina. 

n      2. 
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»♦ 

Integra  Tomer  (forma  b  BabenhQr8t> 
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»» 

recta  Wolle. 

„     4. 
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»» 

») 

spinosa  Tomer  (MS.). 

„    5. 

»» 

»» 

♦» 

Baifni  Tomer  (forma  $  Balfe). 

n      6. 

»♦ 

»» 

f» 

major  Wills. 

n      7. 

t1 

»» 

»» 

excelsior  Wallioh  (Tomer  MS.). 

n      8. 

ft 

f» 

tr 

Mahabuleshwarensia  Hobsoo. 

„    9. 

ff 

99 

tt 

WaUichu  Gnmow. 

..  10. 

99 

»» 

»» 

WallicMi  forma  euecioa  (Torner  MS.). 

n  n. 

9* 

»» 

»» 

Hermannianay  Beinsch. 

n  12. 

>t 

»» 

»» 

fijieneis  Maodonald. 

„  18. 

»» 

>» 

»♦ 

ampuUacea  Maskell. 

n   14. 

»» 

»» 

»» 

ampulhcea  Tar.  fi  Speuoer. 

The  magQifioation  of  these  fignzes 

is  not  unifonn,  as  the  object  has  only  been  to 

exhibit  gr 

Aoations 

of  outliDe. 
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family  not  to  mistake  for  real  variations.  Sometimes  we  attain  a 
position  where  it  may  be  possible  to  simplify  this,  and  to  reunite 
nnder  one  species,  as  merely  "  forms  "  of  it,  yarions  plants,  whether  of 
one  or  of  different  countries,  which  their  discoverers  may  have  con- 
sidered to  be  separate.  I  believe  that  this  can  now  be  done  with  the 
desmidian  species  Micrasteriaa  americana. 

In  a  paper  of  mine  in  1880  (Trans.  New  Zealand  Inst.,  xiii. 
p.  304),  on  New  Zealand  Desmidieae,  I  reported  the  existence  of  a 
plant  to  which  I  ^ve  the  name  of  M.  ampuUaceaj  and  I  indicated 
that  it  was  nearly  allied  to  M.  americana.  Mr.  Archer,  in 
'Grevillea,'  September  1881,  referred  my  plant  nearly  to  M.  Her- 
manniana  Keinsch.  I  understand  that  Professor  Nordstedt,  of 
Lund,  would  include  mine  and  some  others  under  M.  Mahabulesh- 
warenaia  Hobson.  My  object  in  writing  now  is  to  advocate  that 
all  these,  and  the  other  cognate  forms,  should  be  merely  considered 
as  variations  of  one  type  species ;  and  I  select  M.  amertcana  as  the 
type,  because  it  was  the  first  described. 

The  outline  of  M.  americana  was  very  correctly  delineated  in 
Mr.  Kalfs's  work,  first  under  the  name  M.  morsa,  afterwards 
corrected.  Since  that  time,  as  fiEur  as  I  know,  thirteen  plants  more  or 
less  closely  resembling  the  original  have  been  described  fix)m  various 
countries.  The  last  of  these  was  reported  by  Dr.  Spencer  (Trans. 
New  Zealand  Inst.,  xiv.  p.  296  and  pi.  xxiil)  as  a  variety  of  my 
M.  ampullaceay  and  altnough  at  first  sight  there  undoubtedly  is 
no  very  close  resemblance  between  it  and  Mr.  Balfe'  type,  yet  when 
all  the  fourteen  plants  are  placed  together,  the  gradations  are  seen  to 
be  so  gradual  thai  they  form  a  regular  series.  With  the  object  of 
showing  this,  I  have  attached  hereto  figures  of  them  all  in  juxta- 
position. For  most  of  these  figures  I  am  indebted  to  the  kindness 
of  Mr.  Barwell  Turner.  Beginning  with  the  type-species  No.  1, 
it  will  be  seen  that  the  two  lateral  lobes  of  each  segment  are  broad  at 
their  bases,  and  are  cut  at  their  extremities  into  four  short  cylindrioo- 
tapering  lobules.  In  the  forms  2,  3,  4,  and  5,  there  is  not  much 
difference  in  this  respect ;  No.  2  has  its  side  lobes  apparently  even 
widening  towards  their  ends,  or  rather  with  an  indication  of  a  small 
fifth  lobule  on  each  tdde  which  will  be  useful  for  comparison 
presently.  In  No.  6  the  side  lobes  are  evidently  narrower  and  more 
deeply  incised  in  the  middle,  giving  an  approach  to  the  form  No.  7, 
where  the  incision  is  deep  enough  to  proauce  the  effect  of  only  two 
divaricating  lobules.  This  form  passes  easily  into  No.  8,  and  thence 
into  No.  9,  where  we  have  a  more  pronounced  extra  lobule  than  in 
No.  2.  From  No.  9  the  ^dation  to  No.  14  is  quite  easy ;  in  fact, 
if  it  were  not  for  other  pomts  to  be  mentioned  presently,  all  these  last 
forms  are  almost  aUke. 

In  point  of  fact,  jud^g  merely  by  general  outline,  the  whole 
series  might  be  divided  mto  two  groups:  the  one  including  those 
forms  in  which  the  lateral  lobes  are  obscurely  bifid ;  tiie  other,  the 
forms  in  which  they  are  distinctly  bifid.     The  extra  lobule  appears 
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to  be  accidental,  and  is  here  not  taken  into  consideration.  The  first 
group  would  include  Nos.  1  to  6 ;  the  second  Nos.  7  to  14.  Even 
&en,  when  a  plant  is  found  which  will  lessen  the  apparently  more 
distinct  gap  between  No.  6  and  No.  7,  the  two  groups  would  be 
merged  into  one. 

There  are,  however,  two  other  considerations  which  seem  to  me  to 
forbid  the  subdivision  into  only  two  groups.  The  first  is  the  presence 
or  absence  of  serrations  on  the  middle  or  terminal  lobe ;  the  second 
is  the  shape  of  the  lateral  lobes  and  lobules.  Whilst  anxious,  as  I 
remarked  just  now,  for  simplification  of  species  and  varieties,  I  believe 
the  convenience  of  students  and  observers  will  be  consulted  by  em- 
ploying subdivision  wherever  clearly  marked,  just  as  a  &rmer  finds  it 
convenient  to  separate  shorthorns  from  Devons,  or  Leicesters  from 
Cheviots.  A  glance  at  the  accompanying  figures  will  show  that  there 
are  three  different  shapes  of  the  lateral  lobes  and  lobules,  and  three 
different  characters  of  the  edges,  whether  all  round  or  on  the  median 
lobe.  I  propose  therefore  tne  following  arrangement  as  probably 
correct,  and  at  the  same  time  likelv  to  help  a  student  to  identify  or 
to  allocate  correctly  any  plant  whicn  he  may  find  agreeing  with  the 
series. 

Micrasterias  amerieana  Balfs. 
*  Lateral  lobes  thick,  lobules  short. 

1.  Forma  genuina  Bal&. 

2.  „  iniegra  Turner  (forma  h  Babenhorst). 

3.  „  recta  Wolie. 

4.  „  spinoaa  Turner  (MS.). 

5.  „  jBoZ/m  Turner  (forma  /S  Ralfe)  MS. 

6.  „  major  Wills. 

*  *  Lateral  lobes  with  directly-tapering  lobules :  sides  of 
median  lobe  smooth. 

7.  Forma  excehior  Wallich  (Turner  MS.). 

8.  „      MahahuleshwaremiB  Hobson, 

9.  „      Wallichii  Grunow. 

10.  „      Wallichii  forma  mecica  (Turner  MS.) 

**  *  Lateral  lobes  with  sinuous  or  flask-like  lobules :  sides 
of  median  lobe  smooth. 

1 1 .  Forma  Hermanniana  Beinsch. 

12.  „     fijienm  Macdonald  (1856),  perhapa 

*  *  *  *  Lateral  lobes  with  flask -like  lobules ;  sides  of  median 
lobe  serrated. 

13.  Forma  ampuUacea  Maskell. 

*****  Lateral  lobes  with  flask-like  lobules :  margins  of  all 
the  lobes  smooth. 

14.  Forma  amptdlacea  var.  /8  Spencer. 
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The  sketch  of  Mr.  Macdonald  s  Fijian  plant  from  which  my  figure 
has  been  taken  is  on  too  small  a  scale  to  show  whether  the  median 
lobe  has  a  smooth  or  a  rough  shaft. 

As  a  matter  of  strict  classification,  perhaps,  a  regular  series 
might  be  formed  from  the  whole  genus  Micrasterias,  even  such 
apparently  dissimilar  plants  as  m.  dentictUata  Br^bisson,  and 
m.  diclwtoma  Wolle,  wnich  might  be  placed  at  opposite  poles,  ex- 
hibiting the  generally  trilobate  form  characteristic  of  the  whole 
series.  To  some  extent  the  same  might  be  done  in  other  genera,  say 
Cosmariumy  Staurastrum,  or  Closterivm ;  but  in  these  the  gradations 
would  not  be  nearly  so  easy  to  find  at  present.  Micrasterias,  a  small 
genus  of  few  species  which  run  almost  into  one  another,  offers  a  good 
opportunity  for  some  such  simplification  as  I  have  endeuYoured  to 
effect  in  one  casa 

There  is,  as  has  been  hinted  above,  a  slightly  wider  gap  between 
my  No.  6  and  No.  7,  than  between  any  two  others,  and  probably 
this  is  an  inducement  to  separate  m^  series  into  two.  Still,  the  gap 
is  so  slight  that  I  think  it  may  be  disregarded,  and  it  only  needs  the 
finding  of  one  specimen  of  either  of  these  two  plants  varying  the 
least  bit  either  way,  to  fill  it  up  as  much  as  in  other  cases. 

The  suggestion  which  I  have  made  may  be,  perhaps,  by  some  con- 
sidered trivial,  and  token  per  seiaot  course  only  interesting  to  students 
of  the  DesmidiesB.  Yet  I  venture  to  express  the  thought  that  it  may 
have  a  wider  bearing,  and  that  future  generations  of  workers  in 
science  may  not  be  over-thankfril  to  those  who,  with  the  very  best 
intentions,  are  nowadays  multiplying  "  species  "  with  such  exuberant 
fertility.  The  remark  applies  to  all  branches  of  zoological  and 
botanical  inquiry  as  &r  as  my  experience  extends.  At  the  present 
rate,  the  papermakers  and  bookbinaers  profit  greatly,  and  the  shelves 
groan  more  and  more  under  the  weight  of  books ;  but  there  is  pro- 
spect of  much  trouble  and  weariness  for  future  students. 
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III. — Note  on  the  Minute  Structure  ofPelomyxa  palustris. 
By  G.  GuLLiVEB. 

(Read  lUh  January,  1888.) 

This  inteiefiting  Protozoon  was  first  described  by  Ghreef,  and  there  is 
a  good  account  of  it  in  Prof.  Bajr  Lankester's  article  in  the  '  Encyclo- 
psBdia  Britannioa.'  It  is  fonnd  in  mnd  at  the  bottom  of  pools,  often 
in  association  with  Amoebm  and  other  allied  forms.  It  is  distingnished 
by  its  large  size — for  it  often  attains  to  a  diameter  of  1/30  in. — its 
slnggish  movements  by  means  of  blunt  psendopodia,  and  its  voracity, 
the  protoplasm  having  in  general  mncn  foreign  matter  in  it.  On 
lookiiig  at  living  specimens,  it  struck  me  that  the  minute  structure 
was  probably  more  complicated  than  might  at  first  be  imagined;  and 
the  large  size  of  the  animal  enabled  my  friend  Mr.  Pode  to  cut  some 
sections  which  form  the  subject  of  the  few  remarks  which  I  wish  to 
maka  These  sections  were  exceedingly  fnable,  but  portions  remain 
in  a  sufficiently  perfect  condition  to  allow  me  to  demonstrate  a  few 

Joints  which  I  venture  to  think  have  not  before  been  sufficiently 
welt  upon.    My  remarks  refer  first  to  the  exoplaon,  and  secondly  to 
the  endoplasm. 

EoBoplasnh. — ^Professor  Bay  Lankester  divides  the  Protozoa  into 
Oynmomyxa  and  Gorticata,  the  former  containing,  besides  many  other 
forms,  Amoeba^  and  the  genus  which  is  the  subject  of  these  remarks, 
and  the  latter  the  higher  Protozoa  only.  The  distinction  which  he 
makes  between  the  two  groups  rests  upon  the  statement  that  a 
definite  cortical  layer  is  present  only  in  the  latter.  He  says, ''  The 
distinction  into  so-called  exoplasm  and  endoplasm  recognized  by 
some  authors  is  not  founded  on  a  permanent  difierentiation  of  sub- 
stance, but  is  merely  due  to  the  centripetal  aggregation  of  granules 
lying  in  a  uniform  undifferentiated  protoplasm.  This  may  be  true  of 
many  forms,  but  the  sections  under  the  Microscope  show  that  not 
only  is  there  in  Pelomyxa  a  distinction  into  exopksm  and  endoplasm, 
but  that  the  two,  instead  of  passing  into  one  another  graduiuly,  as 
one  would  have  expected,  are  sharply  defined  by  a  definite  boundary, 
without  transitional  phases  of  structure.  The  exoplasm  forms  a 
complete  investment  to  the  endoplasm  in  the  form  of  a  layer  of 
uniform  thickness  apparently  composed  of  delicately  reticulated  firm 
protoplasm,  containmg  small  vacuoles,  and,  as  I  think,  devoid  of 
nudei,  such  few  as  are  seen  being  apparently  pushed  on  to  its  sub- 
stance from  the  endoplasm  beneath.  In  the  process  of  hardening, 
this  layer  readily  separates  from  the  subjacent  softer  endoplasm. 
Here  and  there  a  large  vacuole,  and  in  some  cases  a  diatom  or  other 
foreign  body  can  be  seen  in  its  substance. 

Endoplasm. — This  is  evidently  much  softer,  more  friable,  and 
has  its  parts  more  loosely  held  together  than  the  outer  layer.  Prof. 
Lankester  speaks  of  it  as  composed  of  a  richly  vacuolated  protoplasm. 
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containing  nmnerons  small  nuclei  and  not  a  single  lar^e  nndens  as 
in  the  allied  Amoeba.  It  appears  to  me,  however,  that  it  is  in  reality 
composed  of  a  number  of  nucleated  cells  loosely  held  together.  What 
have  been  taken  for  yacooles  seem  to  me  to  be  the  delicate  translucent 
cells,  the  nuclei  alone  of  which  are  visible  in  the  entire  animal^ 
especially  when  unstained.  These  cells  are  about  the  size  of  a  white 
blood-corpuscle.  Prof.  Lankester  suggests  to  me  that  they,  with  their 
nuclei,  may  be  swarm-spores;  and  uiough  I  feel  inclined  to  regard 
them  as  the  permanent  arrangement  of  the  protoplasm,  and  to  look 
upon  the  animal  as  one  of  those  Protozoa  which  have  been  described 
as  multicellular,  yet  without  examining  other  individuals  to  see  how 
fax  the  structure  is  permanent,  it  would  be  premature  to  speak 
definitely. 
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SUMMARY 

or  OUBBBNT  BBSBAR0HB8  BBLATINO  TO 

ZOOLOGY    AND    BOTANY 

(principally  Invertehrata  and  Cryptogamia), 

MICROSCOPY,   &c., 

INCLUDING  ORIGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS.' 


ZOOLOGY. 

A.    VJfiBTBBRATA :— Embryology*  Histologyy  and  General. 

a.  SmbryologT.f 

Aniftn^l  Oynm.^ — Prof.  F.  Leydig  gives  a  preliminary  notice  of 
the  resnlts  of  his  investigations  into  the  egg-cell. 

Oerminal  Budiment  and  Egg-follicle, — -It  is  now  generally  recognized 
that  the  egg  is  from  the  first  a  cell,  and  that  it  does  not  commence  as  a 
nnclens ;  the  error  of  observation  is  due  largely  to  the  small  quantity 
of  protoplasm  which  often  surrounds  the  nucleus.  As  bearing  on  the 
question  of  the  affinities  of  Annelids,  Arthropods,  and  Vertebrates,  the 
author  points  out  that  if  we  can  imagine  a  germ-cord  from  the  stroma  of 
the  ovary  of  a  manmial  it  would  have  a  close  resemblance  to  free  cords, 
such  as  tiiose  of  the  leech.  The  earliest  mark  of  differentiation  is  that 
the  cell-mass  divides  into  germ-cells  and  matrix-cells,  the  former 
becoming  the  primordial  ova,  and  the  latter  the  follicular  cells ;  these 
latter  excrete  cuticular  layers,  so  that  the  follicular  wall  becomes 
thicker  and  takes  on  the  character  of  connective  tissue.  The  relation  of 
the  secreting  matrix-cells  and  the  cuticle  to  the  primordial  ova  is  exactly 
the  same  as  that  which  obtains  between  the  ganglionic  sphere  of  a  spinal 
ganglion  and  the  investment.  A  membrana  granulosa^  or  layer  between 
the  egg  and  the  follicular  wall  is,  when  present,  a  later  addition ;  the 
author  is  inclined  to  refer  its  origin  to  leucocytes  and  matrix-cells.  In 
Liihchius  and  Oeophilus  leucocytes  certainly  enter  from  the  stalk  of  the 
follicle,  while  in  mammals  the  elements  of  the  granulosa  are  derived 
from  the  matrix  and  connective-substance  cells  of  the  follicle.  The 
granulosa  of  a  mammal  and  the  follicular  epithelium  of  an  insect  appear 
to  be  oorrespouding  structures. 

Egg-ceU, — Germinal  spots  are  of  two  kinds ;  some  have  the  characters 
of  Amabee  with  pale  margins,  and  consist  of  spongioplasm,  hyalo« 

*  The  Society  ate  not  intended  to  be  denoted  by  the  editorial  **we,"  and  they  do 
not  hold  themseiveB  responsible  for  the  views  of  the  anthers  of  the  papers  noted, 
nor  ton  any  claim  to  novelty  or  otherwise  made  by  thenu  The  object  of  this  part  of 
the  Jonmal  is  to  present  a  summary  of  the  papers  as  actuaily  publiahed,  and  to 
deecribe  and  illustrate  Instmments^  Apparatus,  &c.,  which  are  either  new  or  have 
not  been  previously  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embrvology  properly  so  called 
but  also  those  dealing  with  Evolution,  Development,  and  Beproduction,  and  allied 
subjects. 

;  Zool.  Anzeig..  x.  (1887)  pp.  608-12,  624-7. 
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plasm,  and  nuclear  spot;  others  have  a  dark  margin,  &  fat-like 
cortex,  and  paler  contents.  Notwithstanding  these  differences  there  are 
some  indications  of  the  passage  of  the  former  into  the  latter  state.  The 
germinal  spots  arise  from  the  nodal  points  of  the  nuclear  framework  ; 
when  they  multiply,  the  larger  germinal  spot  produces  a  brood  by 
gemmation  and  fission ;  differences  are  exhibited  in  different  groups  of 
animals.  In  consequence  of  their  amobboid  nature,  germinal  spots 
which  have  become  independent  are  capable  of  uniting  into  columns,  and 
it  must,  therefore,  be  supposed  that  the  transversely  striated  cords  are 
not  always  directly  due  to  the  multiplication  of  germinal  spots. 

The  membrane  of  the  germinal  vesicle  may  present  differences  in 
one  and  the  same  animal ;  for  example,  in  Triton  it  may  be  proportion- 
ately thick  and  perforated,  or  it  may  be  thin  and  apparently  without 
pores,  and  possibly  it  may  disappear  altogether. 

The  name  of  mantle-layer  is  applied  to  a  layer  of  germinal  vesicles, 
first  described  by  Eimer  in  reptiles ;  it  is  only  temporarily  present,  and 
presents  numerous  variations ;  it  consists  of  granules,  which  look  like 
germinal  spots,  and  are  often  so  grouped  as  to  seem  to  have  a  radial 
striation.  An  account  is  promised  of  observations  which  seem  to  show 
that  this  layer  is  connected  with  processes  of  germinal  spots.  Among 
the  general  structural  relations  of  the  egg  we  must  reckon  the  cavity 
arpund  the  germinal  vesicle,  which  is  filled  by  a  clear,  very  soft  and 
almost  fluid  protoplasm ;  from  this  space  hollow  passages  extend  into  the 
yolk,  where  they  vary  considerably  in  form  and  direction.  This  cavity 
was  first  noticed  by  Pfluger. 

The  germinal  vesicle,  which  is  ordinarily  spherical,  may  be  seen  in 
the  fresh  state  to  exhibit  depressions  and  processes,  or  pits  and  lobes, 
which  may  be  regarded  as  due  to  movements.  But  it  must  remain 
uncertain  whether  this  change  in  form  is  due  to  the  vesicle  itself  or  to 
the  whole  egg-cell. 

The  yolk  consists  of  spongioplasm  and  homogeneous  hyaloplasm,  to 
which  are  added  vitelline  granules  and  spheres.  The  spongioplasm  is 
generally  a  fine  closely-felted  network,  without  any  regular  arrangement, 
but  in  others  there  are  pretty  regular  concentric  lines,  or  radially 
arranged  bands.  The  intermediate  spaces  vary  in  size,  but  are  often 
very  small ;  in  addition  to  these  there  may  be  larger  cavities  arising 
from  the  germinal  vesicle,  extending  through  the  yolk  in  a  radial 
manner,  and  anastomosing  with  one  another.  It  is  erroneous  to  suppose 
that  the  spaces  seen  by  Beichert  in  the  yolk  of  bony  fishes  were  due  to 
coagula.  When  larger  yolk-spheres  appear  and  become  regularly 
arranged  in  the  periphery  of  the  egg  we  can  distinguish  an  outer  from 
an  inner  yolk.  It  has  often  been  supposed  that  nuclear  and  cellular 
structures  may  be  seen  in  the  yolk,  before  the  commencement  of  segmen- 
tation. These  bodies  are  of  two  kinds ;  some  resemble  germinal  spots, 
while  the  others  are  like  thickenings  of  the  nodal  points  of  the  spongio- 
plasm. The  former  are  really  germinal  spots,  which  have  passed  into 
the  yolk ;  the  others  resemble  the  secondary  nuclei  of  other  cells,  and  of 
the  egg  of  Ascaria  megalocephala.  As  to  what  becomes  of  them  there  is 
some  difficulty,  but  it  seems  to  be  certain  that  they  do  not  form  the 
material  for  the  membrana  granulosa.  Prof.  Leydig's  own  observations, 
supported  by  those  of  Heider  and  Blochmann  on  Arthropod  ova,  lead 
him  to  suppose  that  they  form  a  cellular  layer  round  the  yolk,  but  that 
the  boundaries  between  the  cells  are  not  well  marked ;  the  "  internal 
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epithelinm"  of  Clark,  Eimer,  and  Elebs,  the  existence  of  which  has  been 
so  often  denied,  may  be  due  to  them.  As  to  the  function  of  the  second 
kind  of  bodies  no  soggestioii  is  offered. 

Maturity  of  the  Ovum.* — Dr.  A.  Carini  discusses  the  problem  of 
maturity  in  the  ovum.  He  refers  to  the  probable  importance  of  the 
inquiry,  as  Thury  has  emphasized,  in  connection  with  the  determination 
of  sex.  In  an  historical  rSsumS  he  notes  the  various  contributions  which 
from  Barry  onwards  have  been  made  to  this  subject.  Barry  referred  to 
the  smaller  mass  of  cellular  droplets,  Wharton  Jones  to  the  disappear^ 
ance  of  the  germinal  vesicle.  Bischoff  emphasized  the  increase  in  size, 
the  looser  structure  of  ripe  follicles,  and  the  increase  of  liquor  folliculi, 
while  Waldeyer  called  attention  to  the  richer  vascularity  of  ripe  follicles, 
the  differentiation  of  layers  in  the  granulosa,  and  the  radiate  striation 
of  the  zona  pellucida.  His  noted  the  increase  of  lymph  spaces  on  the 
wall  of  the  follicle,  Hensen  emphasized  the  larger  size,  the  oval  form, 
and  the  changes  of  the  folliculi^  cells.  Von  Baer  had  noted  the  peri- 
pheral position  of  the  nucleus. 

Carini  has  been  impressed  by  the  occurrence  of  eosinophilous  elements 
in  the  follicles  of  mature  ova.  In  younger  ova,  both  in  nuclei  and 
protoplasm,  the  follicular  cells  have  most  attraction  for  hfematoxylin, 
while  eosin  staining  only  sparsely  occurs  in  the  protoplasm.  He  believes 
that  the  susceptibiuty  of  eosin  characteristic  of  the  cells  of  ripe  follicles 
points  to  the  progress  of  a  degenerative  process  in  these  cells. 

Axis  of  Frog  OYum.t'Dr.  0.  Schultze  responds  at  considerable 
length  to  some  strictures  made  by  Boux  upon  his  work  on  frog  ova. 
He  reaffirms  his  old  positions,  and  gives  his  reasons  for  doubting  the 
satisfactoriness  of  some  of  Boux's  experiments.  The  axis  of  the  ovum 
corresponds  in  its  course  from  dark  to  clear  pole  to  the  dorsoventral  axis 
of  the  embryo.  The  relation  of  this  axis  to  the  unfertilized  egg  is  the 
same  as  in  all  telolecithal  vertebrate  ova.  From  the  moment  of  the 
oblique  posing  of  the  egg  after  fertilization  onwards,  since  the  point 
lying  uppermost  in  the  clear  portion  represents  the  position  of  the 
blastopore  and  thai  of  the  future  tail,  the  longitudinal  axis  is  fixed ;  it 
passes  from  the  point  just  mentioned  at  right  angles  to  the  transverse  axis. 

Belation  of  Medullary  Oanal  and  Primitiye  8treak4—I>r.  J. 
Eaczander  has  investigated  the  somewhat  obscure  point  of  the  relations 
between  the  primitive  streak  and  the  medullary  canal.  Chick  embryos 
were  examined,  beginning  at  the  stage  when  the  primitive  streak  is 
visible  to  the  naked  eye,  surrounded  anteriorly  by  the  dorsal  folds.  It 
was  seen  that  the  residue  of  the  streak — unused  in  the  differentiation  of 
the  body — ^includes  the  solid  rudiment  of  the  medullary  canal.  So  far  the 
latter  conforms  to  the  rule  in  passing  through  a  groove-like  stage  before 
it  is  dosed  into  a  tube.  Similar  processes  are  seen  in  the  bony  fishes, 
where,  according  to  Schapringer,  the  central  canal  of  the  spinal  cord 
arises  by  a  process  of  splitting  within  the  solid  rudiment,  or,  according 
to  Oellacher,  by  the  divergence  and  partial  dissolution  of  the  innermost 
eell-layer  of  the  solid  moment.  There  is  this  difference,  however,  that 
in  the  Teleostoi  the  groove-form  never  occurs,  but  the  tube  is  formed 
directly  from  the  solid  rod. 

•  MT.  Embryol.  Inst.  Wien,  1887,  pp.  69-77. 
t  BioL  Centralbl,  vii.  (1887)  pp.  577-88. 
X  MT,  Embryol.  Inst.  Wion,  1887,  pp.  26-32. 
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Spermatogenesifl.* — Herr  O.  S.  Jensen  studied  the  ontogeny  of 
spermatozoa  in  the  rat,  horse,  sheep,  and  to  some  extent  in  man.  His 
research  bears  especially  on  the  much  debated  point  of  the  structure  of 
the  tail,  but  some  observations  on  the  head-portion  were  also  made. 
The  fibrillar  composition  of  the  axial  filament,  the  apposition  and  not 
twisting  of  the  thread-like  halves,  the  lumen  passing  up  the  entire  axial 
filament,  the  spiral  thread  round  the  axis-filament  in  the  connecting 
portion,  are  all  minutely  described  and  figured,  but  hardly  call  for 
detailed  summary. 

Two  Young  Human  Embryos-t — Prof.  J.  Janosfk  has  studied  a 
young  normal  and  satisfEUstorily  preserved  human  embryo.  A  second 
less  favourable  specimen  also  came  into  his  hands.  The  first  was 
probably  the  youngest  human  embryo  as  yet  satisfactorily  described. 
It  measured  8  mm.  in  length,  the  ovum  itself  8  mm. ;  the  whole  surface 
was  covered  with  villi  1  mm.  in  length.  The  relations  of  the  skin, 
body-wall,  skeleton,  nervous  system,  sense  organs,  alimentary  tract, 
urinogenital  organs,  heart  and  vascular  system,  are  described  in  detail. 
The  embryo  described  corresponds  to  the  embryo  of  M.  His,  which  was 
probably  slightly  younger,  but  less  well  preserved.  The  relations  to 
other  young  embryos  are  also  noted. 

Experimental  Embryology.^— Prof.  L.  (Jerlach  gives  an  interesting 
account  of  a  new  method  applicable  to  research  in  the  comparatively 
new  field  known  as  experimental  embryology. 

There  can  be  no  doubt  that  a  young  form  is  more  in  the  grasp  of 
environmental  influences,  and  is  more  plastic  towards  them  than  an 
adult  can  well  be;  an  influence  borne  in  persistently  on  a  series  of 
generations  during  embryonic  life  must  be  of  the  most  potent  character. 
That  experimental  embryology  has  not  been  earlier  attacked  has  been 
due  on  the  one  hand  to  the  necessity  for  preliminaiy  study  of  the  normal 
development,  and  on  the  other  hand  to  the  absence  of  a  proper  method. 
To  attack  such  a  problem  as  that  of  testing  mutability  during  embryonic 
life,  it  is  necessary  that  accessible  embryos  be  obtained,  that  some  ^ow- 
ledge  be  forthcoming  as  to  the  influence  and  application  of  definite,  not 
mortal  external  agents,  and  that  it  be  possible  to  rear  the  subjects  of 
experiment.  As  regards  accessibility,  the  ova  of  birds,  amphibia,  and 
fishes  are  among  Yertebrata  the  forms  best  adapted  for  experiment  The 
external  influences,  the  operation  of  which  may  be  studied,  are  manifold, 
from  pressure  to  electric  currents.  Under  increased  pressure,  Bauber 
produced  short  compressed  forms.  With  over-abundant  oxygen,  the 
gills  of  tadpoles  remained  rudimentary.  The  influence  of  gravity  on 
segmentation  has  been  abundantly  studied.  Boux  has  investigated  the 
results  of  pressure  and  mechanical  injuries. 

In  spite  of  these  and  other  important  researches,  tliere  are  many 
obvious  desiderata.  It  is  necessary  to  have  a  more  exact  method  of  ex- 
periment, the  varying  plasticity  of  the  embryos  must  be  appreciated,  a 
graduated  series  of  influences  must  be  established,  and  successive 
generations  must  be  reared.  Experiments  on  the  mutability  of  embryos 
are  still  relatively  premature,  but  birds  aflbrd  the  most  convenient 
subjects  for  experiment  as  to  the  operation  of  external  influences  and 


•  Arch.  f.  Mikr.  Anai,  xxx.  (1887)  pp.  379-425  (3  pla.). 

t  Ibid.,  pp.  559-95  (2  pis.). 

X  Biol.  Centralbl.,  vii.  (1887)  pp.  588-605.    Anatom.  Anzeig.,  1887,  pp.  18-9. 
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their  transmission  nnder  persisting  conditions  to  subsequent  genera- 
tions. 

Following  the  ancient  attempts  of  Begaelin  (1749),  and  numerous 
more  elaborate  expedients  since  proposed,  Gerlach  introduced  an  air- 
tight glass  window  in  an  aperture  formed  by  breaking  a  portion  of  the 
egg-shell  at  the  pointed  pole.  A  permanent  window  was,  howeyer,  in- 
cuuTenient  for  experiment,  though  most  useful  for  demonstration.  After 
trying  half-a-dozen  different  instruments,  Qerlach  at  length  devised  the 
apparatus  which  he  has  used  for  about  a  year,  and  which  he  calls  the 
Embryoscope.  Generally,  the  contrivance  consists  of  a  metal  ring 
fastened  on  the  egg-shelli  and  of  an  air-tight  glass  plate  covering  the 
space  where  the  shell  had  been  removed  within  the  metal  ring.  The 
operation  is  accomplished  with  antiseptic  precautions.  The  window  can 
be  easily  opened  and  reclosed  so  that  the  embryo  may  be  subjected  to 
experimental  influences.  For  demonstration  purposes,  for  watching  the 
differences  of  growth  in  various  regions,  for  studying  heart-beat  and 
other  functions,  and  above  all  for  investigating  the  operation  of  external 
influences,  the  device  promises  to  be  indispensable.  Embryos  with  such 
windows  have  lived  as  long  as  thirteen  days,  over  half  the  period  of 
hatching.  On  till  the  fifth  day  the  embryo  could  be  readily  brought 
under  the  window.  When  the  embryo  itself  could  no  longer  be  directly 
observed  from  the  window,  the  circulation  of  the  blood  could  be  caught 
sight  of,  and  the  life  of  the  embryo  proved. 

Oerlach  watched  the  effect  of  localized  heat  and  cold,  of  mechanical 
pressure,  and  of  chemicals.  He  watched  the  appearance  of  bifurcation  or 
anterior  doubling  of  the  heart,  and  the  diminution  or  entire  disappearance 
of  the  amnion.  By  hindering  the  development  of  the  primitive  streak, 
he  tried  to  find  out  whether  the  blood-elements  came  from  mesoderm 
plates  or  from  parablast.  His  results  were,  however,  too  few  and 
negative  to  admit  of  certain  conclusion.  He  was  able  to  show  that  the 
heart  may  go  on  beating  two  or  three  days  after  the  death  of  the 
embryo.  The  amnion  may  survive  still  longer.  The  retarding  influence 
of  chloral  hydrate  on  segmentation,  and  other  facts  were  noted  by  the 
aid  of  this  usef  al  contrivance. 

B.  HistologT.* 

Morphology  of  the  Cell.t — Dr.  S.  M.  Lukjanow  has  studied  the 
intimate  structure  of  the  glandular  and  epithelial  cells  in  the  mucous 
membrane  of  the  stomach  of  Salamandra  maculaia.  His  research  is 
accompanied  by  a  prodigal  wealth  of  illustration,  forming  seven 
coloured  plates. 

(1)  The  cylindrical  epithelial  cells  and  the  glandular  elements 
inclose  a  large  number  of  paraplasmic  structures  which  are  very  similar 
in  the  two  sorts  of  cell.  One  and  the  same  cylindrical  epithelial  cell 
may  include  different  kinds  of  accessory  nuclear  body,  and  also  mucus 
spheroids  of  various  kinds.  The  deep  glandular  cells  show  a  distinct 
tendency  to  produce  accessory  nuclear  bodies  and  zymogen  g^nules ; 
the  more  superficial  tend  to  mucinoid  metamorphosis,  only  the  cells  of 
the  limiting  zone  can  be  placed  almost  without  limitation  on  the  same 
morphological  level  as  epithelial  cells. 

(2)  The  extra-nuclear  paraplasmic  inclosures  consist  of  the  same 

*  This  flection  ia  limited  to  papers  relating  to  Cells  and  Fibres, 
t  Arch.  f.  Anat.  u.  Physiol.  (Physiol- Abth.),  Suppl.  Bd.,  1887,  pp.  66-90  (7  ph.). 
1888.  C 
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fltructnres  as  the  intra-nnolear,  and  stand  in  direct  connection  with 
them.  Tbey  may  be  stained  with  eosin  and  safranin,  or  with  hsama- 
toxylin.  Like  the  intra-uudear  strnctores,  they  may  be  isolated,  or 
nnited  in  complex  systems.  The  following  main  types  may  be  dis- 
tinguished:— (a)  plaismosomata  (stained  with  eosin  and  safranin); 
0))  karyosomata  (stained  with  hamatozylin) ;  (c)  achromatic  granules 
(forming  all  sorts  of  chains,  circlets,  and  aggregates) ;  (d)  combinations 

'  );  (/)  combinations  of 
I  combinations  of  sickles 
lous  substances,  but  also 
plus  colourless  elements ;  (t)  similar  combinations,  staining  dirty  yiolet 
or  deep  blue;  (/)  combinations  of  sickles  and  spheres  with  finely 
granular  protoplasmic  masses;  (Je)  nucleus-like  structures  containing 
various  forms  of  the  above ;  (J)  zymogen  granules  (stained  with  eosin 
and  safranin) ;  (m)  combinations  of  (I)  with  (a) ;  (n)  combinations  of  (l) 
with  (e) ;  (o)  mucinoid  spheroids ;  (p)  combinations  of  (o)  with  (a),  &c. ; 
(q)  combinations  of  (o)  with  (I).  Surely  enough  of  permutations  and 
combinations !  Several  may  occur  both  as  intra-  and  extra-nuclear,  viz. 
a,  b,  c,  d,  6,  /,  and  g.  The  others  are  wholly  extra-nuclear,  though  they 
may  be  in  special  indentations  of  the  nucleus. 

(3)  The  above  types  occur  constantly,  and  must  express  definite 
structural  relations.  The  variations  are  always  quantitative,  the 
fundamental  structure  is  constant 

Nuclei  of  Muscle-cells.*  —  Dr.  S.  M.  Lukjanow,  continuing  his 
contributions  to  cellular  morphology,  has  investigated  the  nuclei  of 
unstriped  muscle-cells  in  Salamandra  maeulata. 

As  regards  form^  the  following  types  of  muscle-nuclei  have  to  be 
distinguished : — (a)  Hegular  cylindrical  rods  rounded  at  the  ends  and 
curved  when  elongated ;  (6)  S-shaped,  doubly  or  trebly  curved ;  (c 


spirally  coiled,  with  2,  3,  4,  or  more  twists ;  (d)  spindle-shaped ;  (e)  like 
those  of  cylindrical  epithelium,  round  or  oval  in  optical  section.  The 
rize  varies  greatly,  and  is  exposed  in  a  series  of  tables.  The  staining 
properties  are  also  very  diverse  even  in  the  same  section,  and  there  was 
no  relation  between  these  variations  and  those  of  size. 

Internal  Structure.  —  The  presence  of  hyaline  vesicles  or  achro- 
matic portions  is  noted.  They  form  chains  within  the  nuclei.  Fine 
chromatin  granules  are  seen  at  the  poles  of  contact,  and  also  at  times 
peripherally.  The  author  distinguishes  with  combined  staining  the 
following  kinds  of  nuclear  corpuscles :— (a)  The  so-called  plasmosomata ; 
(h)  the  so-called  karyosomata ;  (c)  elements  of  a  mixed  character.  The 
various  forms  and  sizes  are  notea. 

Disposition. — The  nuclei  may  (1)  lie  parallel  to  one  another,  or 
(2)  in  rows  one  behind  the  other.  In  the  chain  arrangement,  the  rows 
may  consist  (a)  of  two  members  of  similar  appearance ;  (6)  of  more  than 
two  members  which  are  not  uniform;  and  (c)  of  one  large  rod  or 
spindle-shaped  nucleus  which  bears  a  much  smaller  but  similar  nucleus 
at  one  of  its  poles. 

Cell-division.t — Herr  F.  Tangl  has  studied  the  exact  connection 
between  the  nucleus  and  the  body  of  the  cell  during  mitosis,  and  comes 
to  the  two  following  main  conclusions : — 

(1)  With  the  dissolution  of  the  achromatic  nuclear  membrane  the 

♦  Arch.  f.  Mikr.  Anat,  xxx.  (1887)  pp.  545-58  (2  pie.).      t  Ibid.,  pp.  529-45  (1  pi.). 
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Bharp  boundary  between  nucleus  and  oell-body  disappears,  until  the 
formation  of  a  new  membrane  round  the  daughter-figures. 

(2)  During  the  mitosis  the  connection  between  cell-body  and  nucleus 
is  much  more  intimate  than  obtains  with  the  resting  nucleus.  This  is 
probably  due  to  the  mixture  of  ^  nuclear  sap  "  and  the  **  interfilar  mass." 

y,  Qeneral'* 

Aquatic  Looomotion.t — ^M.  Amans  has  made  a  mechanical  study  of 
the  modes  of  aquatic  locomotion  effected  by  solid  jointed  leyers.  All 
animals  with  such  apparatus  are  bilaterally  symmetrical  ovoids.  The 
mechanical  relations  of  various  OYoids  are  described.  He  draws  a 
parallel  between  forms  of  ovoid  and  fin,  distinguishing  on  the  one 
hand  (a)  spheres  Hower  organisms),  (6)  circular  ovoids  (ciliated 
echinoderm  laryad),  (c)  elliptical  ovoids  (yermiform  organisms),  (d) 
unisymmetrical  ovoids  (most  Vertebrates  and  Arthropods),  and  (e) 
asymmetrical  ovoids  (Pleuronectids,  certain  Crustacean  and  Arthropod 
lanrsB).  As  parallel  to  these  he  notes  the  following  forms  of  fin : — 
(a)  embryonic  bud,  (6)  circular  cone  (vibratile  cilia),  (c)  bisymmetrical 
cone,  the  basilar  section  of  which  forms  an  elongated  ellipse  (ap- 
proached by  dorsal  fin  of  Hippocampus^  (d)  unisymmetrical  cone 
(dorsal,  ansJ,  caudal  fins),  and  {e)  asymmetrical  cone  (pectorals  and 
abdominals),  the  base  of  which  forms  an  oval  analogous  to  the  contour 
of  the  profile.  He  distinguishes  the  various  forms  of  torsion  in  the 
appendages,  and  emphasizes  the  enormous  influence  of  the  resistance  of 
the  water  on  the  form  both  of  the  body  and  of  its  appendages. 

B.  INVEBTEBKATA. 

MoUusca. 
fi,  Oastropoda. 

Larval  Anal  Eye  in  Opisthobranch  Oastropods.^ — Prof.  H.  de 
Lacace-Duthiers  and  M.  O.  Fruvot  report  the  presence  of  a  remarkable 
sensory  organ  in  all  the  embryos  of  Opisthobranchs  which  they  have 
examined — Aplyna,  BuUay  Pleurobranchus,  Doris^  and  others.  It  is  an 
eye  of  a  size  relatively  colossal,  for  it  is  one-fifth  of  the  total  height  of 
the  embryo.  It  has  been  particularly  studied  in  Philine  apertOy  where  a 
small  lobe,  destined  to  form  the  intestine,  is  detached  on  the  right  side 
of  the  endodermal  sac,  at  about  the  fiftieth  hour.  At  the  same  time,  and 
just  above  it,  four  ectodermal  cells,  belonging  to  the  ventral  surface  of 
the  embryo,  become  slightly  raised  and  begin  to  be  charged  with  fine 
pigment-granulations  of  the  brightest  carmine  colour.  They  are  so 
arranged  as  to  form  a  cross  with  the  angle  turned  upwards;  in  this 
cavity  a  fifth  ectodermal  cell  appears,  which  will  give  rise  to  the  crys- 
talline element ;  it  gradually  becomes  a  rich  yellow  colour,  but  does  not 
lose  its  transparency ;  it  is  spherical,  with  a  diameter  of  15  ft.  The 
four  periphenJ  cells  soon  encircle  it  in  such  a  way  as  to  leave  at  the 
tip  a  smidl  pupil,  which  is  elongated  transversely.  Just  by  the  upper 
extremity  of  the  eye  a  small  tuft  of  vibratile  cilia  make  their  appear- 
ance, and  indicate  the  proximity  of  the  future  anus. 

Just  before  the  larva  escapes,  that  is,  about  the  sixth  day,  the  anal 

*  This  section  is  limited  to  papers  which,  while  relating  to  Vertebrata,  hare  a 
direct  or  indirect  bearing  on  Inyertebrata  also. 

t  Comptes  Bendus,  ct.  (1887)  pp.  1035-7.  X  Ibid.,  pp.  707-10. 
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eye  is  completely  formed;  it  is  placed  in  the  concavity  of  the  last 
intestinal  loop,  and  its  upper  extremity,  which  carries  the  pupil,  is 
placed  at  the  level  of  the  anus.  The  base  is  less  stroogly  pigmented 
than  the  rest,  and  has  on  its  inner  surface  a  small  mass  of  cells,  which 
are  found  in  section  to  be  insensibly  continuous  with  the  ectodermal 
integument,  and  which  must  be  considered  as  the  rudiment  of  the 
asymmetrical  nerve-centre.  Longitudinal  sections  of  the  organ  show 
that  the  upper  half  of  the  pigmented  sac  is  entirely  occupi^  by  the 
crystalline  portion,  while  its  inferior  half  is  lined  by  a  relatively  thick 
layer,  which  is  finely  dotted,  and  evidently  represents  a  retina. 

It  is  clear  that  this  organ  presents  all  the  essential  parts  of  a  highly 
specialized  eye,  and  there  is  no  doubt  that  its  duty  is  to  make  up  for 
the  absence  of  the  cephalic  eyes,  which  are  always  wanting  in  the  long 
free  larval  life  which  is  led  by  Philine. 

In  Bulla  hydatis  there  are  two  well-developed  cephalic  eyes,  but, 
nevertheless,  the  anal  eye  has  the  same  structure  and  relations  as  in 
Philine ;  but  it  is  interesting  to  remark  that  it  has  no  function  to  per- 
form, for  the  larva  does  not  become  free  till  the  twenty-fifth  day,  and 
the  eye  commences  to  atrophy  before  the  embryo  leaves  the  egg. 

As  to  the  morphological  significance  of  this  organ,  we  are  reminded 
that  Prof.  Lacaze-Duthiers  long  since  described,  at  the  entrance  of  the 
mantle-cavity  of  aquatic  Pulmonates,  a  "  special  organ  "  in  the  form  of  a 
vibratile  pit  set  in  a  small  ganglion ;  this  has  always  been  since  regarded 
as  having  an  olfactory  function.  As  it  is  always  proportionately  larger 
during  embryonic  life  it  has  been  regarded  as  a  larval  organ.  With  this 
M.  Fol  has  compared  the  ciliated  pads,  which  have  the  same  innervation 
and  appear  to  have  the  same  function  in  Pteropods  and  Heteropods.  It 
seems  to  the  authors  that  the  anal  eye  of  Opisthobranchs  is  in  them  the 
representative  of  this  structure,  the  physiological  differences  in  no  way 
implying  differences  in  morphologictu  value. 

The  otocysts  of  Philine  are  formed  in  exactly  the  same  way  as  the 
eye,  the  otolith  appearing  before  the  neighbouring  cells  surround  it  to 
form  the  wall  of  Uie  auditory  vesicle,  which  only  later  becomes  sunk 
into  the  substance  of  the  foot ;  the  pedal  ganglion,  as  is  the  rule  for 
sense-organs  of  Grastropods,  appears  last. 

Nervous  System  of  Aplysia.* — Prof.  H.  de  Lacaze-Duthiers  con- 
tinues his  morphological  study  of  molluscs,  and  describes  the  anatomical 
nervous  relations  found  in  Aplysia, 

The  oesophageal  commissure,  at  the  level  of  the  large  tentacles  and  eyes, 
has  this  first  peculiarity,  that  the  commissure  of  the  pedal  ganglia  being 
very  long,  these  two  centres  become  lateral.  The  two  first  ganglia  of  the 
asymmetrical  centre  are  oblong  and  small,  and  situated  behind  ^e  former. 

The  brain  owes  its  apparent  quadrilateral  form  to  connective  tissue, 
but  consists  of  two  rounded  ganglia.  The  external  and  superior  angles 
give  off  all  the  nerves  to  head  and  cephalic  sense-organs.  The  inferior 
external  angles  give  origin  to  the  connectives  uniting  the  brain  with 
the  pedals  and  with  the  first  ganglia  of  the  asymmetrical  group.  Where 
the  cerebro-pedal  connective  plunges  into  the  pedal  ganglion  there  arises 
the  very  short  connective  uniting  the  latter  to  the  asymmetrical  ganglion. 
The  cerebral  nerves  are  very  closely  apposed,  the  optic  is  almost  always 
distinct  from  the  tentacular.     The  latter  forms  five  ganglionic  thicken- 

*  Comptes  Rendus,  cv.  (1887)  pp.  978-82. 
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logs  in  its  organ.  Tbe  rich  innervation  of  the  two  bnocal  lobes  is 
described.    o£er  nerves  supply  the  lips  proper. 

The  pedal  centre  has  really  a  doable  commissure.  Each  ganglion 
gives  off  three  large  nerves  below  and  three  above.  The  largest  and 
most  internal  of  the  latter  innervates  the  sensitive  region  of  the  foot 
below  the  labial  palps  the  other  two  go  to  the  portion  of  the  foot  in 
front  of  the  head.  Of  the  inferior  pedal  nerves,  the  two  medians  supply 
the  middle  region  of  the  foot,  the  two  outer  pass  outwards  to  the  two 
large  lateral  lobes  which  ascend  dorsally,  and  are  sometimes  erroneously 
called  the  mantle.  The  intermediate  pair  innervate  the  most  external 
portion  of  these  same  lobes. 

The  asymmetric  centre, — From  the  two  little  ganglia  which  lie  on  the 
pedal  centres,  and  belong  to  the  oesophageal  collar,  there  rises  on  each 
side  a  cord  which  passes  to  the  neighbourhood  of  the  heart  and  the  base 
of  the  gill.  There  the  couple  unite  in  two  closely  adjacent  ganglia.  A 
long  closed  loop  forms  with  the  two  superior  gangUa  the  tnmsversal 
cluun  of  the  asymmetric  centre. 

From  the  first  ganglion  on  the  left,  near  the  pedal  of  the  same  side, 
a  nerve  descends  to  where  the  mantle  properly  begins,  and  there  divides. 
The  two  precardial  ganglia  give  off  two  large  nerves,  which  are  dis* 
tributed  on  mantle  and  viscera.  The  details  of  their  distribution  and 
the  nature  of  the  branchial  ganglion  are  noted.  The  nerves  of  the  neck 
arise  from  the  dorsal  sur£EMse  of  the  pedals. 

It  is  important  to  notice  that  mantle,  viscera,  and  giU  are  supplied 
as  usual  by  the  asymmetric  centre,  the  median  ganglia  of  which  are  far 
separated  from  the  collar,  and  in  the  cardiac  region.  They  are  united 
by  a  long  connective-like  commissure.  The  mantle-like  lobes  of  the 
foot  are  innervated  from  the  pedal  gauglia. 

Nervous  System  of  Prosobranchs.* — The  following  are  some  of  the 
more  important  general  conclusions  reached  by  M.  £.  L.  Bouvier. 
The  nervous  system  of  Prosobranch  Mollusca  is  characterized  by  a 
crossed  visceral  commissure,  which  is  only  wanting  in  the  orthoneuroid 
Azygobranchs.  Except,  perhaps,  in  the  Docoglossata,  there  are  also  two 
pailial  anastomoses;  the  right  anastomosis  is  related  to  the  right 
pallial  nerve  which  arises  from  the  pailial  ganglion  of  the  same  side, 
and  with  another  right  pallial  nerve  which  arises  from  the  subintestinal 
ganglion,  or  (when  that  ganglion  is  absent)  from  the  subintestinal  branch 
of  the  yisceral  commissure.  The  left  anastomosis  is  established  between 
the  left  pallial  nerve,  which  arises  from  the  left  pallial  ganglion,  and  a 
branchio-pallial  nerve  which  is  given  off  from  tiie  subintestinal  com- 
missural branch. 

If  the  right  pallial  nerve  passes  by  the  subintestinal  ganglion  before 
passing  to  its  area  of  distribution,  the  nervous  system  is  zygoneurous  to 
the  right,  or  there  may  be  zygoneury  to  the  left ;  in  all  other  cases  the 
nervous  system  is  dialyneurous.  Bight  is  much  more  frequent  and 
important  than  left  zygoneury.  We  may  classify  the  Prosobranchiata 
thus: — 

(A)  Dialyneurous  Nervous  System:  Chiastoneurous  Diotocardata ; 
Holostomatous  Proboscidifera ;  the  majority  of  the  Bostrifera. 

(B)  Bight  Zygoneurous  Nervous  System:  Siphonostomatous  Pro- 
boscidifera; Stenoglossata ;  some  Bostrifera. 

•  Ann.  Sci.  Nat— Zool.,  iil.  (1887)  pp.  1-510  (19  pis.). 
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(0^  Left*  Zy^nenrous  Nerroos  System:  AmpollariidaB,  some 
CrepiaulidfB,  Naticidad,  Lamellariidsd,  Oyprsidad. 

(D)  False  Ortbonearoas  Neryous  System :  HelicinidaB  and  Neritid». 

Kight  zygoneury  becomes  more  marked  as  one  ascends  tbe  scale  of 
Prosobranchs ;  the  right  pallial  anastomosis  of  the  Aspidobranobs  is  at 
some  distance  from  tbe  right  ganglion.  In  Paludina,  Littorina^  and 
CyclosUmay  the  two  pallial  nerves  f ose  in  the  walls  of  tbe  body.  Among 
the  CeritbiidaB,  Melaniidad,  and  CypraoidaB,  there  are  some  genera  more 
or  less  dialynenrous,  and  others  which  are  more  or  less  distinctly 
zygonenrons. 

Once  right  zygonenry  is  realized,  the  right  anterior  pallial  nerve 
becomes  a  connective ;  this  is  generally  pretty  long,  bnt  in  most  of  the 
Stenoglossata  it  is  so  short  that  the  snbintestinal  ganglion  becomes 
intimately  connected  with  the  right  pallial  ganglion. 

The  nervous  system  of  Diotocardata  is  essentially  characterized  by 
the  difiFdsion  of  the  nervous  centres.  From  the  point  of  view  of  the 
nervous  system  there  is  no  solution  of  continuity  among  the  different 
groups  which  compose  tbe  order  of  Prosobranchs.  Thus,  in  the  T»nio- 
glossata  the  lanthinidsd  and  the  Ampullariid»  have  a  very  long  cerebroid 
commissure ;  the  Ampullariidie,  PfdudinidsB,  Cyclopboridad,  &c.,  have  a 
labial  process  and  a  labial  commissure,  and  the  Ampullanidsd  and  the 
lantbinidad  very  long  lateral  connectives. 

The  successive  transitions  between  the  Diotocardata  and  the  Monoto- 
cardata  are  more  sharply  indicated  by  the  ganglionic  cords  of  the  foot ; 
the  buccal  ganglia  also  undergo  progressive  modifications  as  one  ascends 
in  the  order,  for  in  HaHia  and  the  Purpuridas  they  are  closely  ap- 
proximated and  almost  concentrated  into  a  single  mass. 

Other  modifications  are  presented  by  the  cerebral  commissure,  and  the 
maximum  of  concentration  is  exhibited  by  the  Stenoglossate  Monoto- 
cardata,  where  the  buccal  ganglia  are  very  dose  to  the  cerebral  ganglia, 
and  very  far  from  the  buccal  mass.  With  these  variations  there  cor- 
respond changes  in  the  relations  of  the  buccal  connectives. 

In  the  most  primitive  types  the  anterior  part  of  the  mantle  is  almost 
symmetrically  and  solely  innervated  by  the  pallial  ganglia.  If  the 
right  gill  and  false  gill  are  absent,  there  is  no  snbintestinal  |;anglion, 
and  its  position  in  the  commissure  or  in  its  vicinity  is  simply  indicated 
by  one  or  two  right  pallial  filaments.  As  one  ascends  the  Taonioglossata 
the  asymmetrical  innervation  of  the  mantle  increases  in  importance, 
especially  on  the  right  side.  The  Diotocardata  are  tiie  least  asymmetrical 
of  all  the  Prosobranchs. 

After  describing  the  innervation  of  the  gills,  and  the  characters  of 
the  visceral  ganglia,  the  author  proceeds  to  consider  the  otocysts ;  these 
may  be  divided  into  three  groups ;  (1)  Otocysts  with  numerous  otoliths 
as  in  Diotocardata  and  some  Bostnfera;  (2)  Otocysts  with  numerous 
otoliths  inclosing  a  large  round  otolith,  as  in  Turritella  rosea;  and  ^8) 
Otocysts  inclosing  a  single  otolith,  as  in  remaining  Prosobrancns. 
Although  it  would  be  an  error  to  deny  all  systematic  value  to  the  oto- 
cysts, ^e  author  thinks  that  their  importance,  from  this  point  of  view, 
has  been  over-estimated. 

The  penis  is  not  always,  as  has  been  stated,  a  cephalic  formation 
innervated  from  the  cerebral  ganglion,  for  four  kinds  may  be  distinguished. 

*  In  the  text  B  and  C  are  both  **Sjr8t^e  nerreux  zygoneure  k  droite." 
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A  pedal  penie,  as  in  most  Tienioglofisata  and  Stenoglossata ;  a  oephalio 
penis,  as  in  Neritidsd,  Paludinids,  and  CalyptrsBidaB ;  a  dorsal  penis^ 
innervated  from  the  snbintestinal  ganglia  as  in  the  CyclostomidsB  and 
Bjfihinia ;  and  a  pallial  penis,  as  in  &e  AmpnllariidsB.  With  the  ex- 
ception of  the  Neritid»  all  the  Diotocardata  hitherto  examined  haye 
been  found  to  be  without  a  penis. 

Among  the  Fulmonatos  the  torsion  of  the  body  displaces  the  organs 
or  modifies  the  asymmetry  of  the  nervous  system;  but  among  the 
Prosobranchs  it  is  not  so ;  for  the  dextral  AmpullariidsB  have  the  anus, 
the  penis,  the  gill,  and  the  rectum  to  the  right,  and  the  siphon  and  the 
&lse  gill  to  the  left ;  it  is  exactly  the  same  in  the  sinistral  forms,  and 
they  have  the  nervous  system  twisted  in  just  the  same  way  as  that  of 
the  dextral  forms.  In  the  Prosobranchs,  then,  the  torsion  of  the  body 
does  not  displace  the  organs  or  modify  the  asymmetry  of  the  nervous 
system.  We  must,  therefore,  reject  all  the  hypotheses  which  explain 
the  torsion  of  the  nervous  system  by  that  of  the  body. 

In  Prosobranchs  the  presence  of  a  lung  is  no  indication  of  a  relation- 
ship between  pulmonate  forms ;  the  Cyclophori,  which  are  always  placed 
near  the  Cyclostomata,  are  much  closer  to  Turbo  or  Ddphinula. 

After  indicating  the  various  modifications  undergone  by  diffiarent 
parts  of  the  digestive  system,  M.  Bouvier  points  out  that  the  Proso- 
branchs, which  have  become  adapted  to  a  special  mode  of  life,  have,  as  a 
rule,  undergone  profound  and  apparently  abnormal  changes  in  their 
organization ;  in  their  progressive  evolution  the  members  of  the  group 
have  gone  through  three  chief  stages.  The  nervous  system  was  at  first 
dialyneurous,  diffused,  and  provided  in  the  foot  with  ganglionated 
scalariform  nerve-cords ;  the  gill  was  bipectinate ;  the  heart,  with  two 
auricles  and  a  ventricle,  was  traversed  by  the  rectum ;  the  very  well  deve- 
loped buccal  mass  was  situated  behind  the  nerve-collars;  the  salivary 
glands  were  applied  to  the  buccal  mass,  and  their  ducts  did  not  traverse 
the  nerve-collars ;  there  was  no  siphon,  or  penis,  and  the  renal  organ 
opened  by  a  tube  into  the  pallial  cavity.  In  Uie  second  stage  the  nervous 
system  was  dialyneurous  or  zygoneurous,  and  more  or  less  concentrated ; 
there  were  no  scalariform  cords  in  the  foot ;  the  gill  was  monopectinate, 
and  a  fiedse  gill  more  or  less  developed ;  the  heart  had  but  one  auricle, 
and  the  ventricle  was  not  traversed  by  the  rectum;  the  buccal  mass 
moderately  developed,  and  situated  in  front  of  the  nerve-collars;  the 
salivary  glands  were  separated  from  the  buccal  mass,  and  the  ducts 
traversed  the  nerve-coUars ;  a  penis  was  generally  present,  the  renal 
organ  opened  by  a  cleft  at  the  base  of  the  pfdlial  cavity ;  the  otocyst  had 
one  or  more  otoliths,  and  the  buccal  ganglia  were  applied  against  the 
buccal  mass.  The  characters  of  the  third  stage  are  a  zygoneurous, 
highly  concentrated  nervous  system,  no  scalariform  pedal  cords;  gill 
monopectinate,  well  developed,  bipectinate  false  gill;  heart  with  one 
auricle  and  untraversed  ventricle ;  poorly  developed  buccal  mass,  from 
which  the  salivary  glands — ^whose  ducts  traverse  the  nerve-cords — are 
separated ;  buccal  connective  very  short,  but  deep ;  siphon,  peniS|  pro- 
boscis, unpaired  special  gland;  renal  organ  opening  by  a  oleft  at  the 
base  of  the  pallial  cavity ;  a  single  otolith  in  the  otocysts. 

These  characters  appear  to  be  sufficient  to  justify  the  establishment 
of  three  great  divisions  of  the  Prosobranchiate  Gastropods,  the  Dioto- 
cardata, tfenioglossate  Monotocardata,  and  stenoglossate  Monotocardata ; 
and  this  mode  of  classification  is  supported  by  the  facts  of  palaaontology, 
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for  the  first  division  had  a  number  of  representatives  in  palieozoic  times, 
the  second  was  abundant  in  secondary  epochs,  and  the  Stenoglossata  are 
common  in  tertiary  strata.  The  author  appends  a  somewhat  detailed 
table  of  affinities  and  classification. 

Development  of  Helix  Waltoni.* — Drs.  P.  and  F.  Sarasin  found 
that  Helix  WalUmi  is  very  abundant  in  Ceylon.  The  young  are  re- 
markable for  the  long  time  that  they  remain  in  the  egg,  where  two 
larval  organs — caudal  vesicle  and  primitive  kidney— develope  to  a  con- 
siderable size.  The  former  is  finally  as  much  as  1^  cm.  long ;  it  is, 
doubtless,  as  Gegenbaur  has  suggested,  the  embryonic  respiratory  organ. 
The  primitive  kidney  is  large  enough  to  be  seen,  on  dissection,  with  the 
naked  eye,  and  has  the  function  of  an  embryonic  renal  organ. 

On  some  parts  of  the  body-epithelium  small  bud-Uke  structures, 
which  are  found  to  be  sensory,  may  be  seen ;  they  consist  of  a  small 
number  of  large  pyriform  sensory  cells  with  stiff  processes,  and  are 
inclosed  by  long  supporting  cells.  The  whole  structure  calls  to  mind 
the  lateral  organs  of  Amphibia.  The  lateral  organs  found  by  Haller  in 
rhipidoglossate  molluscs  appear  to  be  more  diffuse ;  the  lateral  organs 
of  Hdix  are  regarded  as  larval  organs. 

The  rudiments  of  the  central  nervous  system  are  laid  down  very 
early;  before  the  tentacles  are  visible  the  cerebral  ganglia  appear  as 
rounded  masses  of  cells,  still  connected  with  a  well-marked  thickening 
of  the  epithelium  of  the  sensory  plates.  When  the  cerebral  mass  is  well 
developed  there  appear  on  either  side  of  the  sensory  plates  two  invagina- 
tions, which  grow  out  into  long  tubes  with  csBcal  widened  ends ;  these 
the  authors  call  the  cerebral  tubes.  Later  on  a  large  lobe  may  be  seen 
on  either  side  of  the  cerebral  mass ;  these,  which  have  a  different  struc- 
ture from  the  brain,  may  be  called  the  accessory  lobes ;  the  spaces  in 
them  are  nothing  else  than  the  cavities  of  the  two  csBcal  sacs  of  the 
cerebral  tubes ;  later  on  the  two  spaces  and  the  efferent  duct  disappear. 
These  observations  will  doubtless  explain  the  discrepancies  in  different 
accounts  of  the  development  of  the  brain  of  Mollusca ;  the  authors  who 
state  that  the  brain  is  formed  from  an  epithelial  thickening  have 
probably  examined  early  stages,  while  those  who  have  described  it  as 
arising  by  invagination  have  seen  the  later. 

The  authors  believe  that  these  cerebral  tubes  are  the  homologues  of 
the  olfactory  organs  of  Annelids,  described  by  Eleinenberg  in  Lopado- 
rhynchus ;  in  Molluscs  they  do  not  permanently  retain  the  character  of 
open  tubes,  but  pass  into  the  brain,  of  which  they  form  the  lobes. 

Morphology  of  the  Heteropod  Foot f— Prof.  C.  Orobben  gives  a 
critical  account  of  the  views  of  Huxley,  Gegenbaur,  Leuckart,  Bay 
Lankester,  and  others  on  this  subject;  but  brings  forward  nothing 
which  can  be  called  new.  The  investigation  shows  that  in  connection 
with  the  pelagic  life,  and  the  associated  development  of  a  swimming- 
lobe  upon  the  foot,  the  primitive  Gasteropod  sole  has  degenerated  into  a 
sucker-like  structure,  which  in  the  Pterotracheids  forms  a  secondary  sex 
character  through  its  absence  in  the  female.  With  the  shortening  of  the 
foot-sole  is  connected  the  specialization  of  the  portion  bearing  the  oper- 
culum, which  forms  the  tail-like  posterior  part  of  the  body,  and  whose 
fin-like  development  is  in  relation  to  the  pelagic  life  of  the  Heteropoda. 

♦  Zool.  Anzeig.,  x.  (1887)  pp.  599-602. 

t  Arbeit,  iiuol.  Inat.  Univ.  VVicii,  vii.  (1887)  |p.  221-32  (I  fig.). 
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^.  Pteropoda. 

Heryous  System  of  Pteropoda.* — Dr.  P.  Pelseneer  has  stadied  the 
neryoas  BjBtem  of  Pteropods,  in  regard  to  which  a  certain  degree  of 
Tagneness  has  hitherto  existed, 

(1)  In  Oymnasomataua  Pteropods,  the  central  nervous  system,  com- 
pared with  that  of  thecosomatons  types,  is  characterized  by  the  position 
of  the  cerebral  ganglia,  which  are  apposed  one  upon  the  other,  and 
situated  on  the  superior  surface  of  the  oesophagns.  (2)  In  all  genera 
except  Halopsyche  the  pleural  ganglia  are  paired,  and  not  unpaired  as 
You  Ihering  has  maintained.  Each  pleural  ganglion  gives  origin  to  a 
nerve  which  anastomoses  with  a  pedal  ^lateral  cervical)  nerve.  All  the 
Gymnosomata  exhibit  a  double  pedal  commissure.  (3)  The  buccal 
appendages  of  Cliane  and  PneuTnodermon  are  innervated  by  the  cerebral 
ganglia,  and  not  by  the  pedals  as  Qegenbaur  stated.  These  appendages 
are  therefore  not  pedal  in  their  nature.  (4)  The  visceral  commissure 
of  typical  Qymnosomata  exhibits  two  superposed  ganglionic  masses, 
which  give  origin  to  the  asymmetrical  nerves,  three  from  the  left,  and 
one  from  the  right,  and  not  to  symmetrical  branches  as  most  authorities 
describe  them. 

As  to  Thecoaamatoua  Pteropods,  the  central  nervous  system  has  been 
often  described.  Pelseneer  contents  himself  for  the  most  part  with 
emphasizing  that  the  system  is  characterized  (1)  by  the  separation  of  the 
cerebral  ganglia,  which  are  situated  on  the  sides  of  the  oBSophagus,  and 
united  by  a  long  supra-oBsophageal  commissure,  (2)  by  the  alwenco  of 
pleural  ganglia,  the  pedals  and  viscerals  being  directly  apposed  to  the 
cerebrals  from  which  they  are  separated  only  by  a  constriction,  and 
(3)  by  the  coalescence  of  all  the  ganglionic  elements  of  the  visceral 
commissure  in  a  single  elongated  mass.  The  nerves  which  spring  from 
the  visceral  ganglion  are  in  origin  asymmetrical.  The  loft  portion  of  the 
ganglion  gives  origin  to  three  principal  nerves,  the  left  pallial  and  two 
viscerals,  while  the  right  portion  only  gives  rise  to  the  right  pallial. 
Souleyet  alone  has  given  a  correct  representation  of  this  fact.  The 
nervous  system  of  Gymbulia  is  discussed  in  detail.  Halopayche  among 
Gymnosomata  agrees  with  Cymhulia,  Three  types  may  be  distinguished : 
one  represented  by  the  two  genera  just  named,  a  typical  Gymnosomatous, 
and  a  typical  Thecosomatons  arrangement. 

The  author  then  discusses  the  homologies  between  the  various 
Pteropod  types,  and  between  these  and  molluscs  generally.  (1)  The 
two  lateral  ganglia — right  and  left — of  Halopsyche  and  Cymhulia  are 
homologous  witih  the  anterior  or  pallial  visceral  ganglia  of  other 
molluscs,  for  they  give  origin  to  nerves  which  supply  similar  regions. 
The  unpaired  median  ganglion  of  the  same  genera  corresponds  to  the 
united  posterior  visceral  ganglia  of  other  molluscs,  for  they  give  rise  to 
nerves  which  supply  the  circulatory,  respiratory,  and  reproductive 
apparatus.  (2)  The  left  ganglion  of  typical  Gymnosomatous  Pteropods 
is  homologous  with  the  left  anterior  visceral,  and  posterior  visceral 
together,  while  the  right  ganglion  of  the  former  corresponds  to  the  right 
anterior  visceraL  (3)  The  left  portion  of  the  visceral  ganglion  of 
typical  Thecosomata  is  homologous  with  the  left  anterior  visceral 
and  posterior  visceral  together,  while  the  right  half  corresponds  to 
the  anterior  right  visceral.     The  visceral  ganglionic  mass  of  typical 

•  Arch,  dti  Biol.,  vii.  (1887)  pp.  03-129  (1  pi ). 
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Tbecosomata  thus  corresponds  to  the  sum  of  the  four  ganglia  of  the 
visceral  commissure. 

In  general,  (a)  the  pleural  ganglia  are  paired  in  Oymnosomata  as  in 
all  molluscs  where  they  are  present;  (6)  the  buccal  appendages  of 
Gymnosomata  are  innervated  by  cerebral  ganglia,  and  cannot  therefore 
be  compared  with  Cephalopod  arms ;  (c)  the  Pteropods  are  thus  separated 
from  Cephalopods.  The  asymmetry  of  their  visceral  commissure 
separates  them  from  all  molluscs  with  symmetrical  visceral  commissure. 
They  approach  the  Gasteropods,  and  especially,  as  Spengel  noted,  the 
Euthyneura. 

'Challenger'  Pteropoda  (Oymnosomata).* — ^Dr.  P.  Pelseneer  has 
published  the  first  part  of  his  report  on  the  Pteropoda  collected  by 
H.M.S.  *'  Challenger/  which  has  become  a  critical  account  of  all  known 
genera  and  specieR.  The  adult  Gymnosomata  are  characterized  by  the 
absence  of  a  mantle-skirt,  pallial  cavity,  and  shell ;  by  the  presence  of  a 
well-developed  head,  helping  two  pairs  of  tentacles,  of  which  the  two 
posterior  bear  rudimentary  eyes;  by  two  fins  of  which  the  anterior 
edges  are  not  joined  together  backwards,  above  the  mouth ;  and  by  the 
anus  being  situated  at  the  right  side  of  the  body.  They  are  carnivorous, 
and  often  feed  on  their  thecosomatous  allies.  Eleven  species  were 
collected  by  the  '  Challenger,'  four  of  which  are  new ;  all  the  known 
twenty-one  forms  are  discussed  in  the  systematic  portion  of  this  memoir. 

9.  I<amellibranohiata. 

Photogenic  Property  of  Pholas  daotylns.! — ^M.  B.  Dubois  has  made 
a  series  of  experiments  which  show  that  the  photogenic  property  of 
Pholas  dactyluB  is  independent  of  any  organ,  and  is  a  chemical 
phenomenon.  From  the  luminous  parts  of  the  animal  the  author  has 
succeeded  in  extracting  two  substances,  the  contact  of  which,  in  the 
presence  of  water,  determines  the  appearance  of  the  light.  One  of  them 
was  obtained  in  the  crystalline  state,  and  possesses  the  special  optic 
properties  which  give  to  photogenic  tissues  their  opalescence.  It  is 
soluble  in  water,  and  hardly  soluble  in  alcohol ;  it  may  be  called  luci- 
ferine.  The  other  body  is  an  active  albuminoid  of  the  class  of  soluble 
ferments,  and  may  be  called  luciferase.  These  two  substances  are 
necessary  to,  and  sufficient  for  the  production  in  vitro  of  the  phenomena 
of  animal  luminosity,  improperly  called  phosphorescence.  The  results 
here  obtained  confinn  and  generalize  those  attained  to  by  the  author 
after  his  study  of  the  luminous  Elateridsd. 

Molluscoida. 
a.  Tunioata. 

Central  Hervons  System.^ — M.  F.  Lahille  has  studied  the  develop- 
ment of  the  central  nervous  system  in  a  largo  number  of  Tunicate 
embryos,  and  comes  to  the  following  conclusions.  The  typical  central 
system  consists  of  a  median  tube  of  epiblastio  origin,  with  bilateral 
symmetry,  and  with  numerous  ganglionic  masses.  If  the  principal 
masses  are  considered  as  forming  so  many  ganglia,  the  following  may  be 
distinguished:  (1)  the  anterior  (tactile);  (2)  the  sensory  (ocular  and 

*  Reports  of  the  Voyage  of  H.M.8.  *  Oballeuger/  Wiii.  (1887)  72  pp.  and  3  pU. 
t  Comptes  Bendas,  ot.  (1887)  pp.  690-2.  {  Ibid.,  pp.  957-60. 


Digitized  by  CjOOQ IC 


ZOOLOGY   AHD  BOTANY,   MICBOBOOPY.   BTO.  27 

auditory);  (3)  the  cerebral;  (4)  the  posterior  (branchial);  (5)  the 
Tifloeral ;  and  (6)  the  candal.  The  brain  of  the  adult  Tunicate  arises 
from  the  union  of  the  first  ganglia.  As  to  the  segmentation  of  the 
nervoas  system  in  Tunicates,  it  is  a  matter  of  appreciation. 

fi,  Polyioa. 

Spermatogenesis.* — ^M.  A.  de  Korotneff  finds  in  AlcyoneUa  fongosa 
a  Tory  fit  object  in  which  to  study  the  process  of  spermatogenesis.  The 
sacoession  may  be  summed  up  in  La  Yiilette  St.  George's  familiar 
formula,  spermatogonia  give  rise  to  spermatocytes,  these  become 
spermatides  and  mature  into  spermatozoa. 

The  young  endodermic  cells  of  the  funiculas  of  a  bud  have  spherical 
transparent  nuclei.  These  contain  nucleoli  and  thcNse  alveoli.  The 
nuclei  of  these  spermatogonia  multiply  without  trace  of  karyokinesis. 
Mnltinuclear  cells  result,  the  nuclei  being  situated  just  below  the 
cellular  membrane.  The  individual  spermatocytes  bad  off  spermatides^ 
and  the  whole  mass  comes  to  have  the  appearance  of  a  transparent 
vesicle  covered  superficially  by  a  thick  la^er  of  maturing  sperms. 

The  external  surface  of  the  peripheral  (outer)  end  of  each  nucleus  is 
surrounded  by  a  homogeneous  sheath,  which  gives  off  a  process  forming 
the  central  filament  of  the  tail.  The  internal  surface  of  the  nucleus  has 
a  gradually  thickening  cap  of  protoplasm.  The  first-mentioned  sheath 
acquires  a  swollen  vase-like  form,  and  after  certain  modifications  becomes 
the  neck  of  the  spermatozoon.  The  internal  cap  separates  from  the 
nucleus,  and  becomes  gradually  conical.  The  nucleolus,  a  small  well- 
defined  spherule,  becomes  finally  lodged  in  this  cap,  where  it  is  pro- 
tected, and  forms  the  essential  part  of  the  head.  The  details  are 
minutely  described. 

M.  Korotneff  suggests,  in  regard  to  the  peculiar  sperm  of  A8cari$ 
megalocephala,  that  the  caudal  portion  is  the  head-cap,  and  its  nucleus 
really  the  nucleolus.  The  other  portion  contains  a  number  of  filaments 
plunged  in  a  protoplasmic  mass ;  these  structures  may  be  identified  with 
the  tails  of  other  spermatozoa,  and  compared,  for  instance,  with  the 
processes  seen  in  the  crayfish  sperm. 

Fresh-water  Bryozoa.t — ^Herr  M.  Yerwom  has  investigated  the 
structure  and  development  of  Cristatdla.  He  finds  that  the  chief 
anatomical  peculiarities  are  the  presence  of  a  movable  pedal  disc  on 
which  the  individuals  are  arranged  in  parallel  rows,  the  complete 
absence  of  an  ectocyst  and  of  a  fold  of  the  endocyst ;  as  a  consequence 
the  anterior  and  posterior  parieto-vaginal  muscles  have  disappeared; 
there  are  a  comparatively  large  number  of  tentacles. 

The  author  adopts  provisionally  the  view  of  Erapelin  that  the 
whole  outer  cell-layer  of  the  integument  is  formed  by  ectoderm,  the 
inner  lining  of  the  body-cavities  by  mesoderm,  and  the  inner  epithdium 
of  the  enteric  tract  by  endoderm ;  embryologioftl  investigations  are,  how- 
ever, needed  on  these  points.  The  pedal  disc  consists  of  an  outer  ecto- 
dermal layer,  a  median  muscular  layer,  and  a  mesodermal  pavement 
epithelium.  The  first  of  these  has,  in  addition  to  large  vesicular  cells 
and  others  containing  a  dear  slimy  mass,  long  cylindrical  glandular 
cells  with  a  broad  base  on  the  lower  surfiioe  and  at  the  sides ;  between 

*  Comptes  Rendos,  ov.  (1S87)  pp.  953-5. 

t  Zeitwiir.  f.  Wias.  Zool.,  xlvL  (1887)  pp.  99-130  (2  pis.)* 
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these  there  are  pores  by  which  the  mucous  secretion  passes  to  the 
exterior.  The  cylindrical  cells  haTe  an  important  function  in  the  move- 
ment of  the  colony,  as  they  secrete  a  thin  transparent  and  chitinous 
membrane,  which  affords  a  smooth  surfekce  which  lessens  friction  and 
affords  a  strong  fulcrum.  The  musculature  of  the  foot  consists  of  a 
longitudinal  and  a  transverse  layer,  the  fibres  of  which  are  set  at  right 
angles  to  one  another.  The  cells  of  the  mesodermal  epithelial  layer  are 
provided  with  very  short  cilia  which  can  be  easily  missed,  and  which  the 
author  only  saw  with  certainty  in  living  specimens.  The  septa  which 
traverse  the  cavity  of  the  pedal  disc  are  completely  formed  of  mesoderm ; 
they  are  made  up  of  a  hyaline  supporting  membrane  on  either  side  of 
which  are  longitudinal  fibres  and  pavement  epithelium ;  their  layer  of 
transverse  fibres  is  feebly  developed  or  completely  wanting. 

The  integument  of  the  separate  individuals  is  the  direct  continuation 
of  the  upper  covering  of  the  disc,  and  consequently  consists  of  the  same 
three  layers  as  compose  it ;  although  there  are,  of  course,  certain  differ- 
ences in  the  details.  The  walls  of  the  lophophore  and  of  the  tentacular 
crown  are  formed  of  the  same  layers  as  the  cystid.  The  tentacles  are  to 
be  regarded  as  evaginations  of  the  cavity  of  the  lophophore,  which,  again, 
communicates  with  the  body-cavity. 

The  enteric  tract  is  made  up  of  the  endodermal  enteric  epithelium,  a 
median  muscular  layer,  and  an  outer  mesodermal  coelomic  epithelium. 
The  epistome  carries  externally  a  layer  of  ciliated  cells,  which  are 
highest  near  its  base.  The  foregut  is  divisible  into  two  parts,  which  are 
histologically  quite  distinct.  The  lining  epithelium  of  the  pharynx  is 
the  direct  continuation  of  the  ciliated  investment  of  the  epistome,  and 
presents  very  long,  delicate,  ciliated  cells,  separated  from  one  another, 
like  those  of  the  epistome,  by  clefts.  About  the  middle  of  the  foregut 
the  ciliated  cells  suddenly  cease,  and  the  epithelium  of  the  cesophagus 
commences.  Its  cells  are  long,  delicate,  and  cylindrical,  but  they  have 
no  cilia,  and  do  not  stain  like  those  of  the  pharynx ;  nor  are  they  sepa- 
rated from  one  another  by  clefts.  Inferiorly,  the  foregut  is  bounded 
by  a  circular  valve,  which  at  its  margin  takes  on  the  characters  of  the 
epithelium  of  the  stomach.  As  in  Alcyanella^  the  stellate  form  of  a  trans- 
verse section  of  the  lumen  of  the  stomach  is  due  to  the  fact  that  the  cells 
which  form  the  longitudinal  ridges  of  its  wall  are  knobbed  at  their  free 
ends  and  greatly  elongated,  while  the  intermediate  cells  have  sharper 
tips  and  are  comparatively  short.  It  will  be  observed  that  there  is  no 
formation  of  true  folds,  but  it  is  of  greater  interest  to  note  that  the  cells 
and  the  ridges  are  histologically  and  physiologically  different  from  those 
which  are  found  in  the  intermediate  grooves.  The  former  have  generally 
one  or  two  thin  transverse  walls  which  appear  to  be  formed  by  hardened 
secreted  surfaces ;  the  grey  finely  granular  contents  at  the  knobbed  end 
are  much  darker  than  those  of  the  rest  of  the  cell,  and  often,  indeed, 
the  upper  cell-boundary  is  quite  broken  through  by  the  finely  granular 
secretion  which  passes  freely  into  the  stomach.  The  secretion  of  the 
ridge-cells  does  not  stain,  while  those  of  the  groove-cells  always  take  a 
dark  colour  throughout  their  whole  extent ;  that  of  the  former  is  a  slimy 
mass  which  envelopes  the  particles  of  the  food  and  connects  them  wit^ 
one  another. 

The  rectum  is  sharply  distinguished  from  the  stomach ;  the  contour 
of  its  lumen  is  round,  and  its  lining  cells  low  and  broad. 

The  mechanism  of  digestion  has  been  observed  in  living  specimens 


Digitized  by  CjOOQIC 


ZOOLOGY  AND  BOTANY,  MIOROBOOPY,  STO.  29 

by  the  aid  of  the  horizontal  Microscope.  Diatoms  and  desmids  are 
caught  by  the  currents  set  up  by  the  cilia  of  the  tentacular  crown,  and 
pasMd  into  the  foregnt,  at  the  base  of  which  they  lie  until  a  quantity  of 
them  have  been  collected.  By  a  wave-bke  constriction  of  tiie  foregut 
they  are  then  passed  through  the  circular  yalve  into  the  stomach.  By 
the  peristaltic  action  of  the  stomach  the  food  is  driven  backwards  and 
forwards ;  the  food  is  next  impregnated  with  the  enteric  secretions, 
and  then  begins  to  be  absorbed.  A  fresh  quantity  of  food  again  enters 
from  the  oesophagus,  and  the  indigestible  portions  of  the  first  mass  are 
driven  into  the  rectum.  With  regard  to  the  reproductive  apparatus,  the 
author  is  confident  that  the  funiculus  is  formed  solely  by  the  mesoderm. 

Little  can  be  added  to  Nitsche's  account  of  the  nervous  system; 
osmic  acid  preparations  showed  that  the  cells  composing  the  ganglion 
have  rather  large  nuclei,  and  especially  those  that  are  central.  The 
ganglion  is  invested  by  a  thin  mesodermal  layer,  by  means  of  which 
it  is  attached  to  the  upper  part  of  the  pharynx ;  as  there  is  no  meso- 
dermal layer  between  the  pharynx  and  ganglion,  the  latter  appears  to  be 
constricted  off  from  the  pharyngeal  wall.  With  regard  to  a  colonial 
nervous  system,  the  author  remarks  that  it  may  be  thought  that  if  ever 
it  be  present  in  a  fresh-water  Bryozoon  it  must  be  found  in  CristcUella, 
but  he  has  convinced  himself  that  the  creeping  movements  are  effected  in 
a  way  which  makes  such  a  system  superfluous.  They  are  the  resultants 
of  the  pressures  exerted  by  the  separate  animals  on  the  pedal  disc,  and 
their  direction  is  caused  by  the  direction  of  the  separate  animals. 

Herr  Yerwom  has  investigated  the  development  of  the  statoblasts, 
and  finds  that  at  a  definite  point  of  the  funiculus  the  epithelial  cells 
increase,  and  form  a  small  swelling,  which  presses  on  the  lumen ;  one 
cell  now  passes  into  the  lumen  and  becomes  an  egg-cell,  while  the  others 
form  a  follicle;  the  egg  goes  through  a  reguliur  process  of  cleavage, 
the  final  result  of  which  is  a  solid  morula;  it  is  clear  from  this  that 
the  statoblasts  have  not  the  nature  of  buds,  and  it  may  be  said  that  the 
statoblasts  are  parthenogenetic  winter  ova  which,  unlike  the  fertilized 
ova,  are  developed  on  the  funiculus. 

Arthropoda. 

Primitive  Insects.* — Prof.  B.  Grassi  continues  his  researches  on  the 
ancestors  of  Myriopods  and  Insects.  He  calls  attention  at  the  outset  to 
an  overlooked  memoir  by  Meinert,  which  describes  the  genital  organs 
of  Machili$»  Grassi's  present  memoir  begins  with  a  classification  of 
Thysanura,  which  includes  the  four  families  Gampodeads,  Japygidfe, 
Machilidas,  Lepismidsa.  The  latter  comprise  three  genera,  NicoUtia, 
LepUmina^  Lepitma.  The  characters  of  the  family  and  of  the  three 
genera  are  given  in  detail.  He  then  proceeds  to  give  a  useful  summary 
statement  of  the  characteristics  of  the  species. 

The  next  chapter  is  devoted  to  an  account  of  the  anatomy  of  Lepisma 
and  Lepiaminay  which  he  compares  with  his  previous  results,  gained  from 
the  investigation  of  Machilis  and  other  forms. 

Prof.  Grassi  next  discusses  the  musculature  of  Thysanura,  seeking  to 
discover  whether  the  Thysanura  once  had  wings  or  not,  and  whether 
there  are  any  traces  of  the  previous  existence  of  abdominal  appendages. 
He  finds  in  the  musculature  no  evidence  whatever  to  warrant  the  first  of 

•  Bull.  800.  Entomol.  Ital.,  xix.  (1887)  pp.  52-74. 
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these  suppositions.  In  the  mnrcalature  of  the  pseudo^ppendages  some 
traces  of  the  mnscolatiire  of  lost  tnie  abdominal  appendages  may  probably 
be  detected.  It  is  not  possible  to  make  any  direct  comparison  between 
the  moscnlatiire  of  Thysanora  and  that  of  Annelids  or  of  Peripatus. 

a.  Insecta. 

Loye-lights  of  Lnciola.* — Prof.  C.  Emery  has  given  a  most  enter- 
taining account  of  his  observations  on  the  love-lights  of  Ludola^  which 
he  studies  in  the  meadows  round  Bologna.  By  catching  females  and 
imprisoning  them  in  glass  tubes  in  the  meadows  he  satisfi^  himself  that 
sight,  not  smell,  was  all  important.  When  the  females  caught  sight  of 
the  flashes  of  an  approaching  male  then  they  allowed  their  splendour  to 
shine.  The  dance  of  the  male  round  the  female,  the  gathering  crowd  of 
rivals,  the  insatiable  desires  of  the  female  attracting  one  lover  after 
another,  the  accomplishment  of  fertilization,  are  all  most  beautifully 
and  graphically  described.  In  the  two  sexes  the  colour  of  the  light  is 
identical ;  the  intensity  appears  much  the  same,  but  that  of  the  female 
is  more  restricted.  The  most  noteworthy  difference  lies  in  the  fact  that 
the  rhythm  of  the  male  is  more  rapid  and  the  flashes  briefer,  while  that 
of  the  female  is  longer,  more  distant,  and  more  tremulous.  Besides 
undoubtedly  serving  for  purposes  of  attraction,  the  light  appears  to  be 
utilized  for  illuminating  the  path,  especially  if  there  be  obstacles  in 
the  way. 

Mimicry  and  Parasitism  of  Camponotus  laterali8.t  —  Profl  C. 
Emery  has  made  some  observations  on  tne  mode  of  life  of  one  of  the 
more  common  ants  of  the  Mediterranean  fauna — Camponotus  laUratia, 
Two  forms  occur  in  Italy,  one  red,  the  other  quite  black  (C.  foveolatus 
Mayr,  ebeninus  Em.)  The  black  variety,  with  only  the  prothorax  red 
(0.  dalmaticm  Nyl.\  is  very  rare,  and  seems  to  be  represented  only  by 
isolated  forms.  The  red  and  black  worker  ants  of  C.  lateralis  are  so 
like  Cremastogaster  that  an  inexpert  eye  would  not  distinguish  them. 
The  two  forms  seem  to  live  on  friendly  terms.  In  the  same  way  the 
black  variety  is  related  to  other  black  ants,  such  as  Formica  gagates. 
Prof.  Emery  was  inclined  to  suppose  that  0.  lateralis  might  utilize  its 
colour-likeness  to  other  ants  by  associating  itself  with  them  so  as  to 
have  the  benefit  of  their  guidance  to  foodnsupplies.  But  he  thinks  that 
the  imperfect  vision  of  ants  makes  such  a  supposition  improbable.  He 
is  of  opinion  that  the  red  and  black  form  of  C.  lateralis  finds  an  advan- 
tage in  being  like  its  companion  Cremastogaster  for  the  usual  reason, 
that  it  thereby  escapes  from  some  enemy  which  mistakes  it  for  Cremas- 
togaster^  whose  taste  the  myrmecophagous  enemy  is  supposed  to  dislike. 
More  observations  are  obviously  necessary. 

In  regard  to  the  habit  of  C  lateralis,  Prof.  Emery  records  an 
interesting  case  where  he  found  a  society  living  parasitically  on  a  bee- 
hive.   They  appeared  to  him  to  feed  on  spoils  of  honey  from  the  combs. 

Sand-wasps.^ — Herr  A.  Handlirsch  pubb'shes  a  monograph  on  the 
forms  of  Sphegidfld  related  to  Nysson  and  Benihex.  The  memoir  is  of 
purely  systematic  interest.  It  includes  a  bibliography  of  15  pages,  and 
is  accompanied  by  5  plates.  Sixty-four  species  of  Nysson,  a  few  of  them 
new,  are  described. 

♦  Bull.  Boo.  Entomol.  Ital.,  xviii.  (1887)  pp.  406-11.     f  Ibid.  (1886-7)  pp.  412-3. 
X  SB.  Akad.  Wist.  Wien,  xov.  (1887)  pp.  246-420  (5  pis.). 
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Thermio  Experiments  on  Periplaneta  orientalii.* — Prof.  Y .  Oraber 
desoribes  a  long  series  of  experiments  oondncted  with  a  view  to  deter- 
mining the  sensibility  of  the  cockroach  to  heat.  A  tin  chamber  whose 
ends  were  kept  at  different  temperatnres  by  water-baths  was  the  appa- 
ratnSy  and  the  results  obtained  are  briefly  as  follows : — ^The  animals 
lost  power  of  locomotion  at  11-12''  0.,  and  death  resulted  at  S-e""  0. 
(yital  minimnm).  Life,  again,  was  barely  sustained  with  the  air  at  37^ 
and  the  floor  of  the  chamber  at  39^  a  temperature  of  41-42^  producing 
death.  Other  experiments  proyed  tiie  creatures  to  have  a  decided  liking 
for  situations  where  the  floor  temperature  nearly  resembled  the  air 
temperature,  and  a  bad  conductor  of  heat  was  much  preferred  as  a 
resting-place  to  a  good  one.  The  optimum  temperature  seemed  to  be 
between  25^  and  29^  0.,  though  some  experiments  contradicted  this ;  and 
a  series  of  obeervations  in  which  the  animals  were  allowed  a  choice 
between  extreme  temperatures  seemed  to  show  only  that  they  preferred 
heat  to  cold,  unless  the  heat  was  too  excessive. 

Diminution  in  Weight  of  0hr7sali8.t — ^Horr  F.  Urech  has  studied 
the  quantitative  relations  of  metabolism  in  the  chrysalis  of  Pontia 
hrasaicm.  He  finds  that  the  weight  of  the  chrysalis  continually  decreases. 
At  a  constant  temperature,  the  weight  steadily  decreases,  but  the 
decrease  becomes  finally  more  rapid,  especially  some  days  before  libera- 
tion* If  the  temperature  be  slightly  raised  the  period  of  chrysalis 
diminishes.    Dry  air  also  shortens  it. 

Eyes  of  Diptera.^ — Professor  G.  Y.  Ciaccio  has  published  a  series 
of  twelve  double  plates  illustrating  the  histology  of  the  eyes  of  Diptera. 
This  iconographic  work  includes  one  hundred  and  seventy-three  figures, 
each  family  is  figured  by  itself,  with  a  representation  first  of  the  entire 
organ,  and  then  of  the  component  parts.  It  is  to  be  regretted  that  the 
health  and  engagements  of  the  author  did  not  permit  of  the  addition  of 
a  descriptive  text    Full  explanations,  however,  accompany  each  plate. 

Bacteria-like  Bodies  in  Tissues  and  Ova.  § — Herr  J.  Blochmann  has 
studied  the  occurrence  of  bacteria-like  bodies  in  the  tissues  and  eggs  of 
various  insects,  e.g.  in  Periplaneta  orientalie  and  Blatta  germa^Uca, 
In  the  central  cells  of  the  fatty  body,  in  the  ova,  and  in  the  embryos 
these  curious  elements  were  abundantly  found.  They  occur  in  otiber 
apitnalft  besides  insects,  and  closely  resemble  the  bacteroids  noted  in  the 
roots  of  Leguminosad.  Leuckart  observed  similar  bodies,  which  he  was 
inclined  to  regard  as  parasitic,  under  the  cuticle  of  DisUmum  cerearim. 
Schneider  observed  similar  structures  in  Mesoaiamum,  F.  £•  Schulze 
suggested  that  similar  structures  in  Pelomyxa  were  symbiotic  Bacteria, 
or  perhaps  reserve  accumulations.  Eorschelt  noted  the  appearance  of 
small  strongly  re&active  granules  in  the  volk-grains  of  bug  ova. 
Zacharias  and  Van  Beneden  have  observed  similar  elements  in  the  ova  of 
Atcaris  megaheephala.  They  grow  and  divide,  and  are  to  be  regarded 
as  primitive  granules.  Altmann  has  also  described  their  physio-chemical 
import. 

•  Arch.  f.  d.  Gesammt.  PhydoL  (Pflttger),  xlL  (1887)  pp.  240-56. 
t  Arch.  8oi.  Phyg.  et  Nat,  xviU.  (1887)  pp.  433-6. 
X  Mem.  Acad.  8oL  Bologna,  vi  (1885)  pp.  45-72  (12  pis.). 
S  BioL  C^entralbL,  vu.  (1887)  pp.  606-a    Venamml.  Oeutach.  Katorf.  u.  Aerste, 
Wiesbaden,  1887. 
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Fauna  of  fhe  Tombs.*— M.  P.  Megnin  has  shown  that  the  popular 
notions  that  corpses  formed  the  food  of  worms,  and  the  less  vulgar  one 
that  they  crumbled  to  dust  under  chemical  and  physical  agencies,  are 
both  erroneous.  He  has  studied  the  fauna  of  the  tombs,  haviog  had 
opportunity  for  this  gruesome  task  in  connection  with  sanitary  inquiry. 
CorpBes  are  devoured  by  insects  which  attack  them  at  various  and 
definite  periods  of  decomposition,  so  definite  indeed  that  from  the 
insects  on  the  corpse  the  date  of  burial  could  be  proved  to  a  medico- 
legal investigation.  Some  of  the  insects  were  larval,  others  chrysalids, 
others  adult. 

The  list  is  as  follows : — Four  species  of  Diptera :  CaUiphora  vomitoria, 
Curtonevra  stahulans,  Phoras  aterrima^  and  an  undetermined  Anthomyia  ; 
one  species  of  Coleoptera,  Shizophagus  paraUelocollis ;  two  Thysanara, 
Achorutea  armatm  and  Templetonia  nitida  ;  and  lastly  a  young  undeter> 
mined  lulus.    These  occur  in  definite  succession  on  the  body. 

How  do  these  insects  get  down  to  a  depth  of  two  metres,  and  through 
well-jointed  boards?  Dampness  and  pressare  cause  the  latter  to  give 
way,  and  paths  of  penetration  are  readily  formed.  The  larvs  of 
CaUiphora  and  Curtonevra  were  found  only  on  bodies  which  had  been 
buried  in  summer,  and  must  have  been  deposited  on  the  dead  before 
inhumation.  The  larvs  of  Phoras  and  Bhizophagua  must  be  supposed 
to  penetrate  the  whole  stratum  of  earth.  Phoras  is  specially  found  on 
thin  bodies,  Bhizophagus  on  the  reverse. 

Bhizophagus  parallelocoUis  is  a  rare  insect,  its  larva  has  not  before 
been  known.  No  wonder.  ^'  Besides  revealing  these  facts  extremely 
interesting  from  a  biological  point  of  view,  this  research  had  contributed 
some  entomological  material  of  use  in  legal  medicine." 

B.  Myrlopoda. 

Powers  of  Vision. t — M.  F.  Plateau  contributes  an  historical  summary 
of  past  researches  on  ihe  structure  and  function  of  simple  eyes,  and  gives 
an  account  of  his  observations  as  to  the  vision  of  Myriopods. 

A  very  simple  and  lucid  account  is  given  of  the  general  structure  of 
a  simple  eye.  This  is  accompanied  by  a  few  diagrammatic  figures.  The 
second  portion  of  the  memoir  is  devoted  to  a  summary  of  the  various 
opinions  held  in  regard  to  the  function  of  simple  eyes,  and  especially  of 
those  of  Dujardin,  Exner,  Grenacher,  and  Patten. 

The  author  then  gives  a  detailed  account  of  his  experiments  on 
numerous  Myriopods,  and  summarizes  his  results.  (1)  Myriopods 
distinguish  light  from  darkness ;  (2)  as  this  power  is  exhibited  by 
normally  blind  forms,  the  perception  of  light  in  forms  with  eyes  may 
be  partially  due  to  dermatoptic  sensations;  (3)  Myriopods  see  very 
badly,  and  supplement  their  insufficient  sight  by  touch,  which  is  princi- 
pally localized  in  the  antenns;  (4^  species  with  eyes  are  not  much 
better  situated  than  those  which  are  olind ;  (5)  forms  with  eyes  perceive 
at  a  distance  an  object  placed  in  their  path  only  when  it  reflects  much 
white  light,  or  light  belonging  to  the  most  refrangible  region  of  the 
spectrum ;  this  perception  is  probably  in  part  dermatoptic ;  (6)  Myrio- 
pods do  not  distinguish  the  forms  of  objects ;  (7)  but  some  of  them  can 

*  Comptes  KenduB,  cv  (1887)  pp.  948-51. 

t  Bull.  Acad.  R.  Soi.  Belg.,  xiv.  (1887)  pp.  407-48  (1  pi.). 
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peroeiTe  big  movements.  Tbeoretieal  conolnsionB  must  be  carefdlly 
oorreoted  by  experiment.  The  imperfection  of  yisnal  sensation  in  some, 
And  the  total  absence  of  eyes  in  ouiers,  most  be  considered  in  association 
with  their  mode  of  life. 

y.  Prototraoheata. 

Development  of  Peripatns  Hoya-ZealandisB.* — Miss  L.  Sheldon 
oommenoes  by  explaining  that  the  want  of  completeness  in  her  account 
of  the  development  of  the  New  Zealand  species  of  Peripatua  is  due  to 
the  necessity  of  killing  the  gravid  parents  as  soon  as  they  reach  England. 
The  ripe  ovum  of  this  species  is  large  as  compared  with  that  of  P. 
eapentU  or  P.  edwurdni,  the  length  of  1  *  5  mm.  being  due  to  the  amount 
of  food-yolk  with  which  the  egg  is  charged.  There  is  a  thick  tough 
ahell,  and  a  thin  and  membranous  vitelline  membrane.  The  nucleus  of 
the  egg  before  segmentation  varies  somewhat  in  position ;  it  may  have  a 
pecnliar  lobed  form,  and  consist  of  three  masses  of  deeply  staining 
material,  between  which  is  a  portion  of  nuclear  substance  which  stains 
less  deeply.  The  segmentation  is  like  that  of  some  other  Arthropods, 
and  agrees  with  the  mode  lately  described  by  Henking  in  certain 
Phalangidfe  in  the  irregular  arrangement,  in  young  stages,  of  the  nuclei 
of  the  blastoderm ;  but  Miss  Sheldon  does  not  consider  each  yolk-s^- 
ment  as  a  single  cell,  for  she  found  no  relation  between  the  yolk  and 
the  nuclei.  What  differences  obtained  between  eggs  of  the  New  Zealand 
and  Cape  species  are  probably  due  to  the  presence  of  yolk  in  the  former; 
in  neither  are  there  any  cell-outlines,  the  protoplasm  of  both  forming  a 
perfectly  continuous  reticulum  in  which  we  nuclei  are  imbedded.  As 
to  the  mode  of  development  it  might  be  said  that  the  embryo  is  "  formed 
by  a  process  of  crystallizing  out  in  aitu  from  a  mass  of  yolk,  among 
which  is  a  protoplaonic  reticulum  containing  nuclei." 

The  embryo  obtains  its  nutrition  from  the  yolk  contained  within  its 
body,  and  fiom  a  peripheral  layer  of  yolk  in  which  are  imbedded 
numerous  small,  round,  highly  refractive  bodies.  This  latter  is  a  very 
remarkable  and  unusuid  mode  of  embryonic  nutrition,  but  its  object  is 
evidently  to  supply  the  ectoderm  with  a  constant  source  of  nourishment 
A  somewhat  comparable  arrangement  has  been  described  by  Ghmin  in 
Platygaster,  and  a  somewhat  similar  result  is  brought  about,  though  by 
different  means,  in  those  insects  which  undergo  an  internal  development, 
and  in  which  the  embryo  is  completely  imbedded  in  the  yolk  ;  the  pro- 
cess in  P.  Navm-Zealandiee  is  simpler,  for  nothing  corresponding  to  the 
amnion  is  present.  It  is,  at  any  rate,  clear  that  there  are  in  Arthropods 
▼ariouff  modes  for  the  protection  of  tibe  embryo  and  the  nutrition  of  the 
ectoderm,  and  that,  though  these  differ  very  largely  in  their  mode  of 
origin  and  structure,  they  resemble  one  another  in  their  physiological 
functions. 

The  segmentation  is  on  the  centro-lecithal  type;  the  protoplasm  is 
mainly  at  one  pole  of  the  egg,  and  in  it  nuclei  arise,  probably  by  the 
division  of  the  original  segmentation  nucleus.  In  the  latest  stage 
observed  the  loose  protoplasmic  reticulum  covered  above  half  the 
periphery  of  the  egg.  In  the  course  of  development  the  protoplasmic 
area  becomes  more  compact  and  flattens  out,  forming  a  plate-like  mass 
densely  packed  with  nuclei ;  at  this  time  the  embryo  is  a  closed  sac,  the 

*  Quart.  Joum.  Mior.  8ci.,  xxviii.  (1887)  pp.  205-38  (4  pis.). 
1888.  D 
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walls  of  which  are  separated  from  the  yitellme  membrane  by  a  thick 
layer  of  yolk  ;  it  is  inclosed  in  a  thin  layer  of  protoplasm  with  nnclei 
which  represents  the  ectoderm.  Along  one  Hdc  there  is  a  prominent 
ridge  on  the  outer  side  of  the  ectoderm,  composed  of  proliferating 
nuclei  ;  anteriorly  this  ridge  divides  into  two,  which  remain  attached  to 
one  another  above  and  below,  and  so  inclose  a  carity  between  them. 
The  priBoral  lobes  next  appear;  not  far  from  the  anterior  end  of  the 
embryo  the  yolk  is  divided  by  a  protoplasmic  septam,  which  divides  the 
body  of  the  embryo  into  two  sacs,  one  lying  above  the  other ;  posteriorly 
these  two  sacs  commnnicate.  By  the  ingrowth  of  the  snrrounding  tissue 
the  septum  becomes  divided  into  two  layers,  and  the  embryo  now  con> 
sists  of  a  sac  doubled  on  itself  in  such  a  way  that  the  ventral  face  of  the 
anterior  part  of  the  body  is  opposed  to  that  of  the  posterior  pari  The 
embryo  next  begins  to  straighten  itself  out ;  in  the  anterior  region  the 
somites  are  represented  by  a  series  of  definite  cavities  at  the  side  of  the 
body,  and,  later  on,  they  appear  throughout  the  whole  length  of  the 
embryo.  When  the  peripheral  food-material  has  been  completely 
absorbed  the  embryo  lies  just  within  the  vitelline  membrane  and  egg- 
shell. Along  a  lateral  ridge  the  appendages  begin  to  appear  as  blunt 
rounded  protuberances ;  the  antennse  arise  as  buds  on  the  prsBoral  lobes. 
The  nerve-cords  first  arise  as  special  rounded  elements  at  the  internal 
ventral  angles  of  thickenings  of  the  ectoderm  over  the  leg-ridges. 

8.  Araohnida. 

Acarida  on  Trees.*— Herr  CW.  S.  Aurivillius  was  prompted  by  the 
researches  of  Dr.  Lundstram  on  *'  domatia "  (see  infra,  p.  87)  to  in- 
vestigate the  nature  and  behaviour  of  some  of  the  Acarid  guests  which 
abound  on  the  leaves  of  trees.  He  describes  in  detail  the  structure  and 
mode  of  life  of  three  forms — Tydeua  foliorum,  Oamasm  vepaUiduSy  and  a 
third,  found  as  nymph  and  larva,  and  apparently  an  Oribatid,  very  like 
Cepheua  tegeocramu.  All  the  three  were  found  on  leaves  of  Tilia,  From 
observation,  and  from  a  study  of  their  mouth-parts,  the  author  was  con- 
vinced that  these  guests  could  not  derive  their  food  from  sucking  wounds 
which  they  might  not  unnaturally  be  supposed  to  make  on  the  leaves^ 
nor  did  Tydeus  appear  to  attack  the  Aphides.  They  more  probably 
live  on  smdl  solid  particles,  not  due  to  their  own  exertions,  but  such  for 
instance  as  fungoid  spores. 

c.  OniBtaoea. 

Development  of  the  Compound  Eye  of  Crangon-f— Dr.  J.  S. 
Eingsley,  who  has  already  published  a  preliminary  notice  on  this  sub- 
ject,} now  gives  full  details  as  to  his  observations  on  the  development 
of  the  compound  eye  of  Crangon. 

The  compound  eyes  begin  to  make  their  appearance  soon  after  the 
closure  of  the  blastopore :  there  is  a  shallow  pit,  which  rapidly  grows 
deeper,  and,  extending  outwards,  downwards,  and  forwards,  soon  comes 
to  occupy  a  position  beneath  the  anterior  and  outer  part  of  the  optio 
disc  before  any  striking  changes  are  visible  in  the  external  appearance 
of  the  embryo.  The  separation  of  the  pit  from  the  epiblast  is  completed 
at  about  the  time  of  budding  of  the  first  pair  of  appendages,  and  the 

•  Nova  Acta  Soc.  8ci.  Upsala,  xiii.  (1887)  pp.  1-16. 
t  Joum.  of  Morphology,  i.  (1887)  pp.  49-64  (1  pi.). 
i  See  this  Journal,  1387»  p.  84. 
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Appearance  of  the  stomodoeiiiiL  There  are  now  three  layers,  all  of  which 
are  concerned  in  the  development  of  the  optic  apparatus ;  tiie  ontermost 
is  the  epiblast,  and  the  two  others  are  derived  from  the  invaginated 
portion  of  the  same  layer.  The  innermost  may  be  called  the  gangliogen, 
as  it  will  give  rise  to  the  chain  of  ganglia  and  nerves  which  lies  within 
the  stalk  of  the  adult  eye,  and  connects  the  optic  apparatus  with  the 
brain.  The  middle  layer — which  may  be  called  the  retinogen — will 
give  rise  to  all  the  retinfd  parts  of  the  eye. 

Some  complex  changes  in  the  appearance  of  the  cells  are  brought 
about  by  the  mode  of  division  of  their  nuclei ;  affcer  a  time  it  will  be 
found  that  the  ectodermal  nuclei  has  come  to  correspond  with  those  of 
the  underlying  layer,  and  that  the  nuclei  of  the  retinogen  and  gangliogen  ^ 
have  each  given  rise  to  five  nuclei  arranged  in  a  row,  while  the  rows  are  * 
arranged  in  sets.  In  section  two  will  be  seen  closely  appressed  to  each 
other,  and  separated  from  the  adjacent  parts  by  a  rod  of  apparently 
structureless  material ;  this  last  is  the  rudiment  of  the  crystalline  cone, 
an4  the  adjacent  rows  of  nuclei  belong  to  different  ommatidia,  or  optic 
elements.  In  the  ganglionic  layer  the  rows  of  nuclei  have  broken,  and 
formed  the  rudiments  of  two  ganglia. 

In  a  later  stage  the  epidermis-cells  will  be  seen  to  be  distinct  from 
those  of  the  retinogen  and  to  have  become  the  cuticle,  which  is  modified 
into  lenses  over  each  crystalline  cone.  Development  and  differentiation 
have  gone  on  in  the  rows  of  retinal  nuclei,  each  of  the  cells  having  become 
greatly  elongated,  the  protoplasm  extending  out  to  a  considerable  distance 
from  the  nucleus  in  a  thr^-like  prolongation ;  the  nuclei  are  placed 
at  different  heights  in  those  ceUs,  and  the.  tail-like  prolongations  are 
arranged  in  layers  around  the  crystalline  cone ;  the  distal  cell  of  the 
retinal  row  is  dearly  the  crystalline  cone-cell  or  retinophora.  Four  of 
these  surround  the  cone,  and  their  walls  so  touch  that  they  form  a  cup 
in  which  the  cone  is  situated,  and  from  which  it  is  secreted.  Below  the 
calyx  the  ends  of  the  retinophoral  cells  unite  to  form  a  slender  pedide, 
which  is  clearly  the  rhabdom  of  Grenacher,  and  which  is,  as  clearly, 
formed  by  the  retinophoree,  and  is  not  a  secretion  from  the  surrounding 
pigment-cells. 

As  to  the  phylogeny  of  the  Arthropod  eye,  we  may  suppose  that  the 
invaginated  pit  had  sensory  functions,  and  either  wall  must,  for  a  time, 
have  been  like  its  fellow,  as  is  shown  by  its  having  similar  nuclei,  and 
by  the  similar  development  of  rows  of  nuclei.  The  position  of  the  eye 
at  tho  extreme  ends  of  the  nervous  cords  would  indicate  that  it  was 
differentiated  as  part  of  the  primitive  nervous  system ;  but  it  is  not  yet 
to  be  said  that  the  invagination  was  confined  to  the  eye  alone,  and  did 
not  extend  through  the  whole  length  of  the  cords ;  on  this  question  the 
fftct  that  the  supra-cesophageal  commissure  developes  much  later  than 
^e  optic  cords  may  be  of  significance. 

'  Challenger '  Cumacea** — ^Prof.  6.  O.  Sars  commences  his  account 
of  the  Cumaoea  collected  by  H.M.S.  *  Challenger,'  by  considering  their 
morphology.  He  cannot  agree  with  Boas  in  regarding  them  as  very 
nearly  related  to  the  Mysidsd,  but  thinks  they  represent  an  isolated  branch, 
which  cannot  strictly  be  derived  from  any  of  the  recent  groups ;  it  is 
possible  that  some  of  the  palasozoic  Phyllocarids  formed  a  direct  trans- 
ition to  the  Cumacean  type. 

♦  Reports  of  the  Voyage  of  H.M.S.  *  Challenger/  Iv.  (1887)  78  pp.,  11  pis. 
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Short  diagaoeeB  of  the  lunilies  are  giTen,  and  the  sereral  fgenerB 
eontained  in  each  enumerated,  so  that  the  work  beoomee  a  handbook  to 
the  group ;  thirteen  new  species,  and  one  now  genus — Paralampropi — 
aredescnbedr 

'  Challenger '  Phyllocarida.* — Prof.  6.  O.  Sars  has  a  report  on  the 
interesting  forms  allied  to  NebaKa^  the  zoologieal  position  of  which  has 
been  so  much  discussed.  For  the  group  we  must  adopt  Packard's  name 
of  Phyllocarida,  as  it  has  some  dight  priority  oyer  Olous's  term  of 
Leptostraca.  Ph>f.  Sars  is  inclined  to  agree  with  Dr.  Packard  in  believing 
that  the  Nebaliidfe  may  have  descended  from  some  Oopepod-like  ancestonr, 
whereas  they  do  not  i^ow  any  relation  whatever  to  the  Podophthalmata, 
•which  probably  developed  independently  by  a  separate  line  from  some 
Nauplius-  or  Zoea-like  form.  Prof.  Sars  thmks  that  the  other  Branchio- 
pods  may  be  derived  from  the  same  line  as  the  Nebaliides,  the  lormer 
having  apparently  become  rather  considerably  modified  in  various  ways 
to  adapt  themselves  to  the  somewhat  exceptional  conditions  under  which 
they  live,  whereas  the  Nebaliidsd  have  still  preserved  much  of  the  ex- 
ternal appearance  which  may  have  distinguished  the  progenitors  of  the 
order,  wmle  their  internal  organization  has  become  much  more  modified. 
A  new  genus — Nebaliapns — is  instituted  for  forms  in  which  the  branchial 
legs  are  imperfectly  developed,  the  exopodites  and  endopodites  being 
oidy  slightly  indicated  as  small  triangular  lobes,  while  the  epipodite  is 
well  defined. 

Structure  of  CyprinidflB.t— Dr.  A.  Garbini  has  investigated  the 
anatomy  and  histology  of  Chfpridtna  mediierranea, 

(1)  AfUewmles. — ^The  eight  little  cupping-glass  structures  ("ventoee  ") 
situated  on  the  branches  of  the  antennules  are  described.  They  serve 
the  male  as  external  sexual  organs  for  grasping  the  femala  Quite 
distinct  from  these  are  the  two  large  stalked  discoid  expansions  at  the 
base  of  the  antennules,  which  appear  to  be  olfactory  or  tactile  organs. 

(2)  Alimentary  System,  (a)  The  buccal  por<to».— (1)  The  upper  lip 
bears  a  variable  number  of  glandules,  with  granular  content,  opening  on 
the  inferior  free  margin,  and  functional  during  eating.  There  are  two 
others  on  the  upper  portion  of  the  labrum,  differently  disposed,  two  in 
number,  and  apparently  comparable  to  salivary  glands.  (2)  (Esophagus. 
The  walls  exhibit  four  layerp,  (1)  chitinous,  (2)  epithelial,  (3)  longi- 
tudinal muscles,  (4)  circular  muscles.  An  epithelial  circular  partition 
lies  at  the  union  of  fore-  and  mid-gut.  Special  muscles  serve  to 
elongate  the  cesophagus.  (6)  The  mi£^t.  Its  walls  consist  of  three 
tonics,  (a)  epithelial,  (b)  muscular,  U)  pigmented.  The  first  is  most 
important  No  hepatic  cfeca  were  to  oe  seen.  The  cells  of  the  internal 
tunic  discharge  digestive  functions.  The  passage  from  mid-  to  hind-gut 
is  guarded  by  a  land  of  sphincter,  (e)  The  hind-gut.  There  are  again 
three  layers,  (o)  epithelial,  (&)  longitudinal  muscles,  (c)  circular  musdes. 
The  histology  of  ihe  different  regions  is  noted. 

(8)  Central  Nervaue  System. — ^The  cerebral  ganglion  is  very  well 
developed.  The  periphenJ  nerve-cells  are  all  of  m^erate  size.  Four 
divisions  may  be  distinguished.  These  spaces  contain  a  granular 
aubstanoe.    The  connection  between  the  latter  and  the  ganglionic  cells 

•  Report  of  the  Voyge  of  H.M.8. « Challenger/  Ivi.  (1887)  32  pp.  aad  3  pl«. 
t  BuU.  EntomoL  800.  ItaL,  xiz.  (1887)  pp.  35-47  (5  pis.). 
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w«8  Hot  detennined.    His  deteription  of  the  rest  of  the  umyomb  system 
does  not  reveal  any  ts^t  of  speoial  importance. 

(4)  Sense^orffans. — ^Tbe  median  eye  and  the  frontal  organ  are  striotlj 
inseparable  stmotores.  The  stmotnre  and  movements  of  the  former 
are  briefly  described.  The  stmctore  and  nervous  relations  of  the  latter 
dearly  point  to  a  sensory  function.  Its  connection  with  the  eye  is 
described. 

(5)  BeprodueUee  Orgams.  («)  The  Jf#k.— The  testes  are  spherical 
and  lateral  in  position,  slightly  in  front  of  the  reotnm.  The  epithelial 
ceUs  giving  origin  to  spermatozoa,  and  the  rigid  form  of  the  latter  are 
described.  The  vasa  deferentia  with  delicate  elastic  walls,  with  an 
anterior  epithelium  like  that  of  the  testes,  with  a  posterior  epithelinm 
near  their  union,  apparently  glandular,  are  then  described.  They  unite 
to  form  the  penis,  which  has  a  funnel-like  form,  and  a  strong  sheath  of 
circolar  muscles.  The  ^  urethra  "  has  a  superior  section  like  an  X,  but 
further  down  becomes  triangular.  A  small  sac-like  reservoir  is  formed 
superiorly,  and  lined  with  cylindrical  epithelium.  The  walls  of  the 
penis  are  in  part  glandular.  A  pair  of  thoracic  appendages  are  intimately 
associated  with  the  penis,  which  opens  at  their  free  extremity.  They 
end  in  two  chelate  structures,  which  have  an  accessory  glandular 
apparatus,  and  are  intimately  described. 

(6)  The  Female. — The  internal  arrangements  have  been  already 
described  by  Olaus.  The  external  sexual  appendages  end  in  two  large 
ovoid  g[lands,  which  contain  small  refractive  spheres,  mixed  with 
numerous  needle-like  crystals.  Bichloride  of  mercury  in  aqueous  solu- 
tion, in  which  the  organisms  were  left  for  6-7  minutes,  followed  by  75 
per  cent,  alcohol,  and  Mayer's  fluid  (Kleinenberg's  plus  nitric  acid) 
yielded  the  best  results. 

Vermes, 
a.  Annelida. 

Oerm-lay]ers  of  Clepsine.*  —  Prof.  0.  O.  Whitman  deals  very 
thoroughly  with  the  history  of  the  germ-layers  in  Clepsine  and  its  allies. 
He  commences  with  an  account  of  the  process  of  cleavage,  in  which 
bilateral  symmetry  early  becomes  established.  In  dealmg  with  the 
history  of  ike  mesenteron  he  points  out  that  the  earlier  endoderm  cells 
arise  beneath  the  cephalic  lobe,  and  are  probably  budded  off  from  the 
endoblasts  as  distinct  cells ;  to  tiiese,  others  are  soon  added,  which  first 
arise  as  endoplasts,  so  that  no  line  of  distinction  based  on  the  mode  of 
origin  can  be  drawn.  The  larger  portion  of  the  mesenteron,  or  all  but  a 
small  oesophageal  portion,  passes  through  several  stages  of  development ; 
the  first  is  represented  by  three  larse  macromeres  or  endoblasts,  the 
second  by  endoplasts  (each  a  nucleated  mass  of  protoplasm  without  cell- 
boundary)  ;  the  third  by  an  exceedingly  thin  layer  of  flattened  epithelium, 
and  the  fourth  by  a  columnar  epithelium. 

Fresh  arguments  and  evidence  are  brought  to  prove  that  the  entire 
v^itral  nerve-chain  arises  as  two  simple  longitudinal  rows  of  cells,  and 
that  each  row  is  produced  by  the  continued  proliferation  of  a  single  cell 
— the  neuroblast.  Connected  with  the  neund  cell-row  is  another  which 
the  author  calls  the  nephric,  and  evidence  is  afforded  that  the  nephridia 
are  derived  from  the  ectoderm,  that  they  make  their  earUest  appearance 

♦  Joum.  of  Morphology,  i.  (1887)  pp.  105-82  (8  pla.). 
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in  the  form  of  simple,  longitudinal  cell-strings,  and  that  each  nephridial 
cell-string  is  a  product  of  a  single  terminal  cell — the  nephroblast.  It 
is  suggested  as  an  explanation  of  the  jiivergent  accounts  which  hare 
been  given  as  to  the  origin  of  the  nephridia  that  both  mesoblasts  and 
nephroblasts  arose  priinarily  from  a  conmion  ectodermic  basis;  the 
genetic  relations  of  the  two  cells  hare  remained  essentially  the  same, 
but  the  time  of  their  differentiation  as  distinct  cells  varies.  If  the 
division  takes  placd  within  the  ectoderm,  then  each  makes  its  exit  from 
tiie  original  seat  separately  and  indepndently  of  the  other ;  if,  on  the 
other  hand,  division  is  delayed  untU  after  the  separation  fi*om  the 
ectoderm  is  accomplished,  then  the  nephroblast  appears  to  arise  from 
the  same  source  as  the  mesoblastic  baiids,  and  thus  to  form  a  part  of 
them. 

There  is  a  special  note  on  the  significance  of  the  teloblasts  or  blasto- 
meres  derived  fh>m  the  posterior  macromere  of  the  dividing  ovum ;  they 
are  one  of  the  most  remarkable  features  of  annelid  development,  and 
represent  specialized  centres  of  proliferation,  with  most  marvellous 
powers  of  assimilation  and  reproduction.  The  author  regards  them  as 
constituting  the  trunk-bud,  and  as  thus  being  the  primary  seat  of  all  the 
truly  metameric  elements  of  the  animal.  Primarily  they  represented 
the  basis  of  non-metameric  organs,  in  which  the  regenerative  power  was, 
or  became,  pre-eminent.  He  refuses  to  recognize  the  tenability  of  the 
theories  wluch  regard  the  somites  of  segmented  animals  as  derivatives 
of  gut-pouches,  and  declares  that  metamerism  does  not  first  exhibit  itself 
either  in  the  archenteron  or  the  mesenteron. 

Salivary  Olands  of  Leech.*— Sig.  D.  Bertelli  has  investigated  the 
structure  of  the  salivary  glands  in  Hirudo  medicinalts.  These  glands 
are  situated  at  the  so-called  roots  of  the  jaws.  They  are  unicellular, 
nucleated,  pyriform,  and  very  numerous.  Each  has  an  efferent  duct, 
and  contains  a  granular  substance  which  is  also  observed  to  occur  in 
the  ducts.  These  proceed  upwards,  penetrate  the  jaw  beside  the  elements 
forming  the  root,  and  open  on  the  free  margin.  By  setting  the  animal 
to  work,  and  then  rapidly  examining  the  jaws  in  a  1/2  per  cent,  salt 
solution,  the  author  was  able  to  observe  the  granular  substance  flowing 
from  the  free  margin. 

Oerm-bands  of  Lumbricu8.t — Prof.  E.  B.  Wilson  has  a  preliminary 
notice  of  his  study  of  the  development  of  Lumbricus  olidus  (  =  L.f<Biidui), 
As  in  the  species  examined  by  Kowalevsky  and  Eleinenberg,  the  germ- 
bands  end  behind  in  a  pair  of  large  **  mesoblasts "  at  the  expense  of 
which  the  bands  increase  in  length  throughout  the  whole  course  of 
development  As  development  proceeds  six  other  large  cells  are  added, 
and  these  eight  may,  in  the  langua^  of  Whitman,  be  spoken  of  as  telo- 
blasts. Each  of  the  eight  gives  nse  to  a  row  of  cells,  at  first  single, 
which  extends  forwards  between  the  ectoblast  and  endoblast;  the  rows 
proceeding  from  the  *' mesoblasts "  soon  widen  into  a  pair  of  broad 
plates  which  ultimately  give  rise  to  the  septa,  muscles,  vessels,  and 
possibly  setigerous  glands.  The  six  remaining  rows  are  intimately 
related  to  the  mesoblast.  The  two  inner  rows  give  rise  to  the  halves  of 
the  nerve-cord,  and  their  large  cells  u^  therefore,  neuroblasts  precisely 
as  in  Clq>iine;  the  adjoining  rows  will  give  rise  to  the  nephridia,  and 

•  Pioc.  Verb.  800.  ToBoana  Sci.  Nat,  v.  (1887)  pp.  284-5. 
t  Joum.  of  Ifofrphology,  i.  (1887)*pp.  183-92  (1  pl.> 
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are  tberefcm  nephroblasts;  tbe  ultimate  fate  of  the  remaining  pair  of 
rows  has  not  yet  been  made  ont 

The  nenroblasts  fit  oloseij  into  the  eetoblast,  and  in  some  cases 
unquestionably  extend  to  the  onter  snr&ce.  The  yentral  nerye-oord  is 
formed  by  the  gradoal  concvesoence  of  the  nenral  rows  in  the  median 
line ;  there  is  no  inyagination  from  the  exterior,  and  the  continuity  of 
the  ectobhist  across  the  median  line  is  neyer  broken.  Unless  there  is 
a  great  difference  between  L.  mheilut  and  L,  olidma.  Dr.  Hatschek  must 
have  mistaken  the  narrow  angular  interval  between  the  conyerging 
halyes  of  the  cord  as  evidence  of  invagination. 

The  nephridia  and  their  nephroblasts  have  a  very  similar  history  to 
the  nerve-cord  and  neuroblasts ;  the  nephridia  arise  as  paired  metamerio 
outgrowths  from  the  nephridial  rows,  and  there  is  in  each  somite  a 
single  pair. 

The  mesoblastic  bands  arise  as  single  rows  of  cells  at  the  latero- 
posterior  angle  of  the  mesoblasts,  curve  round  their  outer  sides  so  as 
nearly  to  meet  in  the  middle  line,  then  bend  rather  abruptly  outwards 
and  run  forwards ;  they  soon  become  broad  bands  that  pass  between  the 
endoblast  and  the  remainiDg  six  cell-rows.  They  give  rise  to  all  the 
muscles  and  vessels  of  the  body,  as  well  as  to  the  ciliated  funnels  and 
outer  investments  of  the  nephridia.  Not  only  the  neuroblasts,  but  also 
the  nephroblasts  and  "lateral  teloblasts"  appear  to  be  modified  ecto- 
blastic  cells.  Prof.  Wilson  cannot  doubt  but  that  the  nephroblasts  are 
deriyates  of  the  outer  germ-layer,  and  thinks,  consequently,  that  the 
likeness  between  the  development  of  the  nephridial  row  and  that  of  the 
segmental  duct  of  vertebrates  (as  recentiy  described  by  Spee  and 
others)  is  very  significant,  for  in  the  rabbi^  the  guinea-pig,  and  Bajb, 
the  segmental  duct  has  been  found  to  arise  as  a  solid  cord  of  cells  that 
is  split  off  from  the  outer  layer,  and  grows  at  its  hinder  end  by  the 
proliferation  of  a  limited  area  of  the  eetoblast  The  conclusion  is 
arrived  at  that  the  '*  nephridial  row  "  of  Lumbricua  must  be  regarded  as 
homologous  with  the  segmental  duct,  and  the  series  of  nephridia  as 
homologous  with  the  vertebrate  pronephros. 

The  likeness  between  the  germ-bands  of  Lumbricut  and  Cleprine  seems 
to  indicate  a  very  close  relationship  between  the  Oligochsata  and  the 
Hirudinea ;  the  development  of  the  six  anterior  teloblasts  in  Lunibricu$ 
may  be  explained  as  due  to  the  greater  and  greater  concentration  of 
developments  at  the  posterior  ends  of  the  germ«bands ;  they  are  at  first 
ordinary  eetoblast  cells  which  afterwards  sink  below  the  surface.  In 
Clepsine  they  are  covered  by  the  eetoblast  at  a  very  early  stage  owing 
to  acceleration  of  development. 

Fhotodrilus  phosphoreus,  Type  of  a  Hew  Oenns  of  Phosphorescent 
Lumbricids.^ — ^M.  A.  Giard  establishes  a  new  genus  for  the  Lumhricw 
pho9phoreu8  of  Dug^.  It  was  observed  by  him  at  Wimerenx,  and  the 
light  was  seen  in  points  of  a  fine  opalescent  green.  The  luminous  points 
were  of  unequal  size,  the  largest  giving  a  light  as  bright  as  those  of  the 
Lampyridffi,  and  being  visible  even  in  a  well-lit  room.  If  one  of  the 
points  was  rubbed  between  the  hands,  the  two  palmar  surfaces  were  for 
a  short  time  luminous,  and  near  each  point  a  small  earthworm  was 
found.  Pbc4odrilu8  phosphoreus  is  45  to  50  mm.  long  and  about  1  *  5  mm. 
wide;  it  has  about  110  segments;   the  skin  is  very  transparent  and 

•  Comptes  Bendus,  cv.  (1887)  pp.  872-4. 
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ricblj  yasoalar;  the  setaB  are  not  bigeminate  bat  separated  as  ia 
Pofitodriliw.  There  is  no  distinct  buccal  segment,  and  only  one  pair  of 
4X>palator7  pouches.  The  clitellum  extends  from  the  thirteenth  to  the 
seventeenth  ring,  the  female  orifices  are  on  the  fourteenth,  and  the  male 
on  the  eighteenth.  The  digestive  tract  has  a  protrusible  proboscis,  and  as 
it  comes  and  goes  one  may  see  on  the  lower  surface  of  the  buccal  segment 
a  tuft  of  long  dear  filaments  which  are  very  delicate,  and  are  sometimes 
transversely  striated.  It  is  possible  that  they  are  the  homologues  of  the 
cylindrical  rods  described  by  Prof.  Perrier  in  the  interior  of  ^oniodjnbu^ 
or  they  may  be  broken  muscular  fibres.  The  gizzard  is  replaced  by 
four  swellings ;  the  casophagus  is  invested  dorsally  and  laterally  by 
large  glands  which  decrease  in  size  from  before  backwards ;  these  are 
re^urded  as  being  homologous  with  the  septal  glands  described  by 
Dr.  Yejdovsky  in  the  EnchytrsBidad.  Notwithstanding  their  position, 
these  are  not  enteric  glands,  and  they  open  on  the  dorsal  surface ;  the 
author  thinks  that  the  photogenic  propcorty  of  Phoiodrilua  is  due  to  the 
secretion  of  these  glands.  The  circulatory  apparatus  differs  little  from 
that  of  PantodrUus;  there  are  two  pairs  of  testes,  and  one  pair  of 
ovaries.  As  Dug^'  worm  was  found  in  hot-beds  in  the  Jardin  des 
Plantes  at  Montpellier,  and  the  Wimereuz  specimens  in  a  cultivated 
garden  to  which  earth  bad  been  brought  by  a  horticulturist,  it  ia 
probable  that  the  species  is  not  French  but  exotic. 

EnohytrsBidflB.* — Dr.    W.    Michaelsen    has    made  a   preliminary 
systematic  study  of  the  interesting  family  of  EnchytneidaB.    His  system 
is  as  follows : — 
SetBB  S-shaped. 
Head-pore  large,  at  or  near  point  of  head-lobe.    No  salivary  glands. 
Odourless  blood.     Dornd  vessd  with  heart.      Yas  d^erens 
short ;  at  most,  dght  times  longer  than  the  seminal  fimneL 

MeaenehyirsBUB  Eisen. 

Head-pore  small  between  head-ring  and  lobe.    Long  vas  deferens. 

No  salivary  gliuids.    Blood  yellow  to  red.    Dorsal  vessel  without 

heart.  PaehydriUit  Clapar^de. 

Short  salivary  glands  opening  into  oBSophagus.    Blood  odourless. 

Dorsal  vessd  rises  from  a  diverticulum  in  Vll.  segment 

Buchihohia  Michaelsen. 
SetaB  straight,  with  only  a  slight  internal  curvature. 
Head-pore  small  between  head-ring  and  head-lobe.    Blood  colour- 
less.   Dorsal  vessel  without  heart.     Salivary  glands  usually  well 
devdoped.    Yas  deferens  long.  EnckytrwuiB  Henle. 

SetaB  aborted. 

Head-pore  large  at  apex  of  head-lobe.  Blood  colourless.  Dorsal 
vessd  with  heart.  An  unpaired  sdivary  gland  on  the  intestine. 
Yas  deferens  lonff,  more  or  less  regularly  spiral.  Seminal  sac 
large,  intruding  fredy  into  the  body-cavity,  not  codescent  with 
the  gut.  AnacKaia  Yejdovsky. 

Parasite  of  Telphii8a.t-— Signer  W.  Drago  has  described  a  parasite 
which  Prof.  B.  Grassi  found  some  time  ago  on  the  gills  of  Tdfihma 
fluviaUlU  in  considerable  abundance.  It  was  at  first  suspected  to  be  a 
Branchiobdella^  but  was  soon  recognized  as  an  oUgochaBte.    It  is  in  ikct 

•  Arch.  f.  Mikr.  Anat.,  xxx.  (1887)  pp.  366-78  (1  pi.), 
t  Boll.  Soo.  Entomol.  ltd.,  xix.  (1887)  pp.  81-3. 
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a  new  genus  and  species  of  EnobytneidflB,  and  from  its  host  and  habitat 
(Catania)  has  been  called  Epitelphuaa  catanensis. 

Signer  Drago  describes  the  main  features  in  the  stractnre  of  this 
worm  which  attained  a  maximum  size  of  15  nmi.  If  it  is  to  be  admitted 
among  the  Enchytrssidsd,  some  of  Yejdovsky's  characters  of  the  group 
must  be  somewhat  modified,  especially  as  regards  the  pair  of  protractile 
gustatory  lobes,  the  hard  and  resisting  integument,  the  presence  of  a  pair 
of  saliyary  glands,  the  nature  of  the  lateral  yessels  and  of  the  clitellum. 
The  genus  EpitelvhuM  may  be  distinguished  from  Pachydrilus^  Enchy- 
trwuB  and  Anachseta  by  the  following  characters,  llie  epidermis 
without  cuticle.  The  setaa  straight  and  short  The  blood  coloured. 
The  dorsal  vessel  with  four  lateral  yessels.  The  absence  of  the  so-called 
gustatory  lobes.  The  septal  organs  between  lY.  and  Y.,  Y.  and  YL,  YI. 
and  Yn.,  segments.  The  receptacula  seminis  open  between  segments 
lY.  and  Y*  The  clitellum  extends  from  XI.  to  the  anterior  portion  of 
XII.    The  testes  in  **  bouquet "  form  as  in  Paehydrilus, 

Anatomy  of  FolyehsBta.* — Mr.  J.  T.  Cunningham  takes  occasion  to 
point  out  the  general  inaccuracy  of  Cosmovici's  essay  on  the  '*  Olandes 
g^nitale  et  organes  segmentaires  des  Ann^lides  Polydb^tes  "  published  in 
1880.  His  account  of  the  nephridia  and  gonads  is,  howeyer,  yery  correct, 
but  he  separates  in  ^an  absurd  manner"  the  nephrostomata  from  the 
nephridia ;  a  few  corrections  are  made  in  his  obseryations.  In  Cirratulus 
cirrahu  both  the  large  anterior  pair  of  nephridia  described  by  Eeferstein 
and  Clapar^e,  and  the  series  of  pairs  in  the  middle  and  posterior  r^on 
mentioned  by  Cosmoyioi  are  present ;  the  simple  nephridia  act  as 
efferent  ducts  for  the  reproductiye  elements ;  the  position  of  the  gonads 
of  this  species  is  still  doubtful.  Nerine  drraiuluSf  which  has  not  hitherto 
been  recorded  as  British,  is  common  between  tide-marks  at  Granton ;  in 
it  the  relations  of  the  nephridia  are  in  some  small  points  exceptional ; 
the  nephridial  aperture  is  extremely  dorsal  in  position,  and  the 
efferent  duct  is  long ;  in  it  and  N.  canioc^hdla  the  nephridia  serye  as 
the  ducts  for  the  gonads.  Cosmoyici's  account  of  the  nejmridia  of  Lanice 
conchUega  is  erroneous ;  we  haye  already  t  noticed  Ikbr.  Cunningham's 
discoyery  of  the  remarkable  coalescence  of  nephridia  seen  in  this  species. 
The  identity  of  PecHnaria  helgica  and  Amphitrite  aurieomay  urged  by 
Mr.  Haryey  Gibson,  is  disputed ;  P.  helgica  has  three  pairs  of  nephridia^ 
of  which  the  first  are  the  largest ;  all  &e  organs  are  of  the  usual  type, 
but  a  peculiar  glandular  organ,  of  unknown  function,  lies  between  ihe 
nephridial  opening  and  the  root  of  the  branchia.  The  gonads  are,  as 
usual,  mnoBoo  of  undifferentiated  cells.  In  Nereis  virena  the  generatiye 
products  appear  to  escape  by  dehiscence. 

The  curious  organ  called  the  "  cardiac  body  "  has  been  examined  in 
some  OhlorsBinidflB,  Terebellide,  and  CirratulidflB. 

Mr.  Cunningham  has  examined  the  neural  canals  of  yarious  Poly- 
ohffita,  and  comes  to  the  conclusion  that  they  are  supporting  struc- 
tures which  serye  to  prevent  the  nerve-cords  being  bent  at  a  sharp 
angle,  and  so  being  injured  during  the  wriggling  and  burrowing  of  the 
worm  ;  it  is  noticeable  that  the  canals  always  reach  their  highest  develop- 
ment in  worms  which  are  extremely  long  in  proportion  to  their  thickness ; 
their  maximum  development  is  seen  where  the  nerve-cord  is  not  separated 

*  Quart  Joorn.  Micr.  Soi.,  xxviii.  (1887)  pp.  239-78  (3  pis.), 
t  See  this  Jouma],  1887,  p.  591. 
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from  the  epidormis,  or,  in  other  words,  wbere  it  is  more  exposed  to  the 
danger  of  being  injured  than  when  more  internal  in  position* 

Annelid  Oenns  Spinther.^ — ^Prof.  L.  y.  Graff  gives  an  acconnt  of 
the  polychffitons  genus  Spiniher.  After  an  historical  introdnotion  and 
some  general  remarks  the  author  gives  a  full  definition  of  the  genus ; 
the  body  is  elliptical,  all  the  segments  except  the  cephalic  and  anal  have, 
in  addition  to  a  pair  of  short  marginal  parapodia,  paired  dorsal  dermal 
folds,  which  arise  above  the  parapodia  and  extend  as  far  as  the  middle 
line  of  the  strongly  curved  back.  Both  the  lamellsd  and  the  parapodia 
radiate  from  the  foci  of  the  ellipse.  At  the  base  of  the  dorsal  tentacle 
are  four  small  eyes  covered  by  integument.  The  upper  free  surface  of 
the  dorsal  lamellse  is  supported  by  chitinous  spines  which  are  ordinarily 
arranged  in  two  rows,  but  the  tips  only  of  these  spines  project.  The 
two  ventral  nerve-cords  are  widely  separated,  and  have  but  feeble 
segmental  swellings.  The  pharynx  is  tongue-like,  muscular,  and  pro- 
trusible,  with  a  ventral  groove ;  there  is  no  maxillary  apparatus  ;  the 
midgut  has  paired  diverticula,  and  the  hindgut  gives  off  a  forwardly 
directed  dorsal  cadcum.  There  are  no  special  gills  or  segmental  organs, 
and  the  sexes  are  separate.  The  worms  live  on  marine  sponges  to 
which  ^ey  attach  themselves  by  their  setad.  Definitions  of  the  species 
follow;  of  these  there  are  three — Spiniher  oniscoides^  S.  miniaceus^  and 
S.  arcticus.  The  second  of  these  is  the  most  widely  distributed,  and  its 
varieties  show  relationship  sometimes  to  S.  onUcaideSf  and  sometimes  to 
S.  arcticua,  S.  miniaceus  must  be  regarded  as  the  primitive  species.  Full 
anatomical  details  are  given. 

The  peculiar  elliptical  form  of  the  body  of  Spiniher  (and  Euphrotyne), 
with  the  radial  arrangement  of  the  segments  anteriorly  and  posteriorly, 
as  well  as  the  gradual  shortening  of  &e  segments  and  their  appendages 
towards  the  anal  end  of  the  body,  are  certunly  not  primary  structures ; 
here,  as  in  the  very  similar  Myzostomida,  the  ludial  configuration  of  the 
body  must  be  regarded  as  the  consequence  of  an  adaptation  to  the 
parasitic  fixed  mode  of  life.  In  both  groups  the  ancestor  must  be  sought 
for  in  elongated  forms  with  equally  developed  somites,  but  we  cannot 
yet  say  where  this  ancestor  of  Spinther  is  to  be  looked  for. 

Structure  of  Serpula.t — Sigr.  Y.  Simonelli  has  investigated  the 
microscopic  structure  of  Serpula  gpiruleea  Lam.,  and  finds  that  his  results 
furnish  new  evidence  in  favour  of  that  separation  of  this  species  which 
Defrance  (1847)  long  since  suggested.  He  describes  the  complex  struc- 
ture of  the  limy  tube,  which  he  succeeded  in  satisfiictorily  sectioning, 
and  shows  how  it  differs  from  other  Annelids.  Nor  can  &e  species  1^ 
ranked  beside  Vermetm.  S»  vertehraUs  and  S,  hdiciformit  were  also 
studied,  which  closely  resemble  S,  spindaea.  It  seems  at  least  necessary 
to  drop  the  title  Serpula  as  applied  to  these  forms^  and  to  reviye  the 
generic  titles  Botularia  or  SpiruUea. 

B.  KemathebnlnthMu 

Maturation  and  Division  of  Ascaris  Ova.]:— Prof.  J.B.Camoy  laid 
the  results  of  his  observations  before  a  conference  of  miorosoopists  at 
Brussels. 

*  Zeitoohr.  f.  Wias.  ZooL,  xlri.  (1887)  pp.  1-66  (9  pis.), 
t  Proo.  Verb.  Soc.  Toeoana  8ci.  Nat,  v.  (1887)  pp.  293-5. 
X  La  Cellule,  ul  (1887)  pp.  225-45. 
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I.  First  of  all,  in  regard  to  the  kinetic  phenomena  of  maturation, 
he  maintains  that  the  primitiTe  nndens  of  the  ovum  is  an  ordinary 
nucleus ;  that  it  divides  into  eight  batons  ("  tron9on8  ")  in  two  groups  of 
four ;  that  there  are  always  two  polar  bodies  in  A,  megdocephdla ;  that 
there  are  no  globules,  nor  chromatic  discs,  nor  prothyalosoma ;  that  the 
typical  kinetic  figures  are  dimidial ;  that  the  ypsiliform  figure  does  not 
exist  as  such,  A  new  spindle  of  separation  is  formed,  again  a  dimidial 
figure,  again  no  globules,  discus,  nor  prothyalosoma.  Each  semi-spindle 
beurs  at  its  equator  two  of  the  primitive  batons.  One  of  the  groups  is 
isolated  with  the  second  polar  body.  The  other  remains  in  ti^e  ovum. 
The  two  last  batons  form  the  final  nucleus.  The  polar  bodies  owe  their 
formation  to  a  true  plasmodisBresis,  by  the  aid  of  a  cellular  plate.  They 
are  true  cells,  and  not  nudeL  II.  Variations  of  polar  kinesis.  The 
author  distinguishes  three  different  types  within  the  same  genus  Ascaris^ 
and  maintains  the  great  variability  of  the  polar  kinesis.  HI.  The  cellular 
plate.  In  animals  cell-division  (plasmodieresis)  is  accomplished  by 
constriction,  by  aid  of  a  cellular  plate,  or  by  both  processes  at  once. 
The  cellular  plate  occurs  in  all  kinds  of  cells.  It  occurs  distinctly  in 
the  formation  of  the  polar  bodies  of  Nematode  ova. 

Polar  Bodies  in  Ascaris.^ — ^Prof.  J.  B.  Oamoy  adds  several  appendices 
to  his  well-known,  much-criticized,  investigations  on  the  phenomena  of 
maturation,  fertilization,  and  division  of  A»cari8  ova.  He  describes  the 
formation  of  polar  bodies  in  A.  clavata  and  A.  lumbricoidea^  noting  the 
transversal  equatorial  division,  the  incomplete  longitudinal  division,  its 
possible  retardation,  the  occasional  absence  of  the  polar  ascent,  the 
normality  of  the  polar  kinesis,  the  diverse  modes  of  separation  to  be 
seen  in  one  preparation.  A  second  appendix  is  devoted  to  a  discussion 
of  the  normality  of  the  figures.  He  emphasizes  the  fEtct  of  individual 
variations.  Some  observations  are  made  anent  the  critique  of  the 
Hertwigs,  and  the  method  pursued  by  Boveri.  A  third  appendix  is  for 
the  most  part  an  answer  to  Flemming,  and  discusses  the  facts  of  varia- 
tion in  kinesis,  maintaining  the  impossibility  of  any  general  formula. 
In  reply  to  Flemming's  strictures  oa  the  new  terminology,  Oamoy 
criticizes  the  old,  and  justifies  his  own. 

Fertilization  of  Ascaris  megalooepliala.t— Prof.  O.  Zacharias  has 
made  a  fresh  study  of  the  process  of  fertilization  in  the  case  of  Ascaris 
megalocephala,  which  has  been  honoured  with  the  attention  of  so  many 
naturalists.  He  gives  at  the  outset  a  short  i^etch  of  the  well-known 
series  of  researches  on  this  subject,  he  notes  the  various  points  of  con- 
trast, for  instance,  between  Nossbaum  and  Van  Beneden,  between  Oamoy's 
and  Hertwig's  theory,  and  so  on,  and  expresses  at  the  outset  his  con- 
viction that  what  all  observers  from  Auerbach  onwards  have  regarded  as 
pronuclei  are  structures  of  entirely  different  import. 

L  Ova  and  Spermatozoa. — ^The  author  proceeds  to  describe  the 
reproductive  elements  themselves,  noting  the  changes  in  the  maturing 
ova,  the  early  hyaline  spherules  and  cavities,  the  appearance  of  a  mem- 
brane, the  peripheral  position  of  the  nucleolus  and  its  various  parts,  the 
subsequent  division  into  two  portions,  the  further  division  of  each  of 
these  into  four,  the  differentiation  of  each  of  these  into  connected  rows 

•  La  Cellule,  iii.  (1887)  pp.  247-324. 

t  Aroh.  t  Mikr.  Anat,  kxx.  (1887)  pp.  111-8^  (3  pis.).  For  the  author's  method 
tee  infra^  MicroMppy  &, 
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of  Bpbernles,  and  the  appearance  of  two  separate  spindle  figures.  At 
the  yery  first  there  is  dualism,  each  half  contains  an  eqnal  number  of 
chromatin  rods ;  the  dnalism  is  still  preserred  in  the  formation  of  the 
two  polar  bodies ;  a  double  fertilisation  also  occurs ;  each  of  the  chro- 
matin portions  unites  with  half  of  the  sperm  chromatin ;  two  segmenta- 
tion nuclei  are  formed,  which  have,  however,  a  single  functional  import, 
since  each  furnishes  at  the  beginning  of  segmentation  two  chromatin  coils 
for  the  single  mother-star  of  the  first  segmentation.  The  two  segmentation 
nuclei  have  been  wholly  mitundentood^  ar^d  erroneously  interpreted  oi 
pronuclei. 

The  germinal  spot  or  so-called  nucleolus  includes  all  the  formed 
chromatin  substance  of  the  ovum,  it  is  rather  comparable  to  a  nudeus, 
it  is  a  structure  mi  generis,  and  to  it,  as  to  the  similar  body  in  the  sperm, 
the  designation  mitoblast  may  be  applied. 

Prof.  Zacharias  then  describes  the  male  elements,  noting  the 
successive  changes,  the  amoeboid  and  the  passive  portion,  the  important 
naked  mitoblast  which  does  not  deserve  the  name  of  nucleus,  denying 
that  the  sperm  and  ovum  are,  as  Nussbaum  says,  homologous,  while 
acknowled^g  that  they  are  complementary  cells.  He  takes  a  brief 
survey  of  incipient  dimorphism  of  sexual  elements,  and  maintains  the 
fundamental  physiological  and  histological  differences  between  ovum  and 
sperm. 

II.  The  Conjugation  of  the  Sex-cells. — While  in  the  main  corro- 
borating the  classic  results  of  Van  Beneden,  the  author  differs  from  him 
in  sundry  details,  especially  as  regards  the  mode  in  which  the  sperm 
penetrateis  the  ovum.  He  finds,  for  instance,  no  micropyle.  The  egg 
substance  never  forms  a  naked  protrusion  to  serve  as  the  attaching  point 
for  the  spermatozoon.  The  penetration  of  the  sperm  begins  with  the 
emission  of  pseudopodia,  but  the  rest  of  its  progress  appears  to  be  passive. 
By  some  local  regeneration,  the  membrane  closes  upon  the  entrant  sperm. 
The  sperm  has  in  itself  power  to  penetrate  the  membrane.  In  regard  to 
the  point  where  the  sperm  may  enter,  Zacharias  observed  that  in  the 
elliptical  ova  of  A.  suiUa^  the  male  elements  were  seen  fixed  both  at  the 
pole,  and  on  the  sides.  Polyspermy  occasionally  occurs,  but  is  to  all 
appearance  pathological.  It  may  be  that  the  ovum,  being  amoaboid  and 
exhibiting  contractions,  may  form  a  small  cone  of  attraction  into  which 
one  sperm  normally  finds  its  way.  The  membrane  thickens  after  the 
entrance  of  one  sperm.  Some  notes  on  the  genital  ducts  are  then 
made. 

III.  Formation  and  expulsion  of  Polar  Bodies. — ^The  double  structure 
which  results  from  the  originally  single  germinal  vesicle,  has  been  already 
noticed.  The  two  half-spindles  occupy  various  relative  positions.  The 
ypsiliform  figure  so  fazniliar  in  Van  Beneden's  researches  is  only  a 
special,  and  not  a  typical  form  of  spindle.  The  division  forming  the 
polar  bodies  takes  place  radially,  and  not  tangentially  to  the  surface  of 
the  yolk,  the  difference  on  which  Van  Beneden  lays  so  much  stress  does 
not  occur  in  properly  killed  and  fixed  ova.  The  extrusion  of  the  second 
body  is  also  normal  in  its  karyokinesis.  In  the  first  extrusion  the 
original  number  of  chromatic  elements  is  halved  and  thus  reduced  to 
four,  in  the  second  process  haJf  is  aniin  given  off,  so  that  three-fourths 
of  the  female  chromatin  is  excluded  horn  share  in  the  embryonic 
development.  At  the  time  of  the  second  polar  body  formation,  the 
dualism  of  the  male  element  is  well  marked.    This  chapter  closes  with 
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a  disoussioii  of  the  biological  import  of  polar  bodiea,  in  wHch  Zaoharias 
seems  more  inclined  to  side  with  Butschli  and  with  Weismann,  than 
with  Minot  or  with  Stiasburger. 

IV.  The  ad  of  FerUUzcUian. — There  are  two  pairs  of  conjugating 
elements,  male  and  female  semi-mitoblasts.  The  result  is  two  naclear 
stmctnres  mistaken  for  pronnolei,  each  consisting  of  a  male  and  a  female 
semi-mitoblast.  Hertwig's  theory  is  entirely  confirmed,  thoogh  stated  in 
a  new  form.  The  whole  point  is  that  the  union  of  sexual  elements  is 
double,  not  single. 

y.  The  Segmeniation. — ^A  single  segmentation  nucleus  is  fonned 
eventually.  The  details  of  division  are  described.  2iacharias  confirms 
Flemming^s  formula  of  repetition,  according  to  which  the  daughter- 
nudei  pass  into  rest  by  the  star  and  coil  stages,  through  whi<m  Uie 
mother-nucleus  passed  out  of  it.  The  memoir,  which  is  (unlike  some 
others  of  the  kind^  lucid  and  unambiguous  throughout,  closes  with  some 
general  notes  on  tne  relative  importance  of  nucleus  and  protoplasm. 

Larval  Stage  of  Species  of  Ascaris.*— M.  A.  Laboulb^e,  in  oppo- 
sition to  the  recently  expressed  views  of  Dr.  Linstow,  affirms  Uiat 
Asearis  lumbricoidee  developes  directly,  or  without  the  intermediation  of 
a  second  host  The  ellipsoidal  ova  are  evacuated  before  they  have 
undergone  any  segmentation ;  the  formation  of  the  embryo  takes  about 
thirty  or  forty  days  with  a  fisivourably  high  temperature,  but  may,  as 
Davaine  has  shown,  be  retarded  for  as  long  as  five  years  with  a  low 
temperature  and  a  damp  atmosphere.  The  embryo,  as  seen  in  the  egg, 
has  an  obtuse  head,  no  lips,  valves,  or  cephalic  nodules;  its  tail  is 
merely  acute,  and  not  filamentar.  This  embryo  quits  its  egg-shell  in  the 
stomach,  or  more  often  in  the  small  intestine  of  the  animal  which  it  has 
reached ;  the  shell  is  softened  merely,  and  not  dissolved  by  the  gastro- 
intestinal juice.  The  embryos  now  rapidly  pass  through  a  larval  stage ; 
twice  only  has  the  author  seen  it;  the  first  example  was  filiform, 
20*4  mm.  and  0*5  mm.  wide,  and  its  head  had  three  valvular  and 
nodulose  projections ;  the  caudal  extremity  was  truncated  below,  and  no 
genital  organs  were  apparent  On  the  second  occasion  M.  Laboulb^ne 
found  four  examples,  the  exact  dimensions  of  which  were  2  mm., 
8*25  mm.,  1  cm.,  and  2*3  cm.  He  concludes  that  the  development  of 
AsearU  lumbricoides  is  direct,  the  segmenting  ovum  giving  rise  in  the 
body  of  its  definite  host  to  the  embryo,  which  rapidly  reaches  and  soon 
passes  through  the  larval  to  reach  its  sexual  condition.  The  experi- 
ments of  Grassi  have  shown  that  ripe  ova  may  furnish  sexual  Ascarids 
at  the  end  of  a  month  after  swallowing. 

The  ova  of  Ascarids,  after  passing  with  the  fasces,  are  washed  away 
by  rains,  when  they  make  their  way  into  streams  and  ponds ;  by  watering 
they  are  deposited  on  food-plants,  and  the  evaporation  of  water  allows 
of  Uieir  preservation  in  damp  places.  In  the  case  of  the  dog  the  eggs 
remain  entangled  in  the  hair,  and  the  young,  which  lick  their  parents, 
easily  come  into  contact  with  them.  The  comparative  rarity  of  this 
human  parasite  in  towns,  and  its  frequency  in  rural  places,  is  to  be 
explained  by  the  &ct  that  in  the  former  the  water  generally  is,  and  in 
the  latter  is  not  filtered. 

*  Gomptet  Bendus,  oIt.  (1887)  pp.  1593-5. 


Digitized  by  CjOOQIC 


46  BUMMABY  OF   CUfiBSMT  BBSBABOHBS  RELATING  TO 

y,  Platyhelminthes. 

Cestoid  Embryos.* — Mr.  E.  Linton  describes  and  fignres  two  forms 
of  cestoid  embryo  which  he  frequently  met  with  in  studying  the  entozoa 
of  marine  fishes. 

The  first  cyst  described  was  taken  from  the  peritoneum  of  the  blue- 
fish  {Pomaiomua  saUairix)^  and  similar  forms  are  common  in  Teleostei, 
occasional  in  Selachians.  It  contained  an  embryo  Bhynchobotkrium. 
The  thin,  transparent,  delicate  outer  cyst  inclosed  an  endocyst  (blastocyst 
of  Diesing).  The  latter  was  usually  a  club-shaped,  thick-walled  sac, 
and  remained  active  for  hours  with  alternate  contractions  and  expansions. 
The  embryo  lay  in  a  coil  at  the  large  end.  The  water  vascular  canal 
could  be  seen  trough  the  cyst.  The  wall  of  the  cyst  had  two  coats, 
the  outer  of  three  layers,  granular,  muscular  and  refractile.  The 
endocyst  may  be  regarded  as  an  intermediate  or  transition  form,  a  nurse 
to  the  embryo.  The  freed  embryo  was  quite  active  and  measured  about 
21  mm.  The  bothria  were  two,  marginal,  oblong,  divergent  posteriorly, 
notched  on  the  posterior  border,  obscurely  two-lobed,  with  free  mobile 
edges.  There  were  four  long  slender  proboscides  armed  with  recurved: 
hooks.  These  are  described  in  dotaiL  The  proboscisHsheaths  are  long 
and  spiral  and  exhibit  a  contractile  ligament  The  contractile  bulbs 
were  thick-walled,  acting  like  Sjrringes,  Arcing  a  column  of  fluid  into  the 
proboscides.  The  bothria  are  then  described.  The  water  vascular 
system  consists  of  a  network  of  vessels  on  the  borders  of  the  bothria, 
connected  with  large  sinuous  vessels  in  the  centre  of  the  head,  and 
together  with  these  with  the  reticulated  subcuticular  vessels  of  the  neck. 
Behind  the  contractile  bulbs  the  system  is  represented  by  two  pairs  of 
lateral  sinuous  vessels.  Behind  the  bulbs  the  body  is  an  elongated  sac 
filled  with  granular  parenchyma,  with  refractive  masses  smaller  than 
those  of  the  cyst.  The  posterior  end  is  terminated  by  a  papillary 
button-like  process,  retractile,  and  covered  with  dense  minute  bristles. 

The  second  cyst  described  was  that  of  an  embryo  Tetrarhyncho- 
hothriumy  taken  from  the  surface  of  the  liver  of  the  cero  (Cyhium  regale). 
It  was  long,  slender,  yellowish  and  opaque.  The  freed  blastocyst  was 
also  long  and  slender  with  a  neck-like  constriction  at  one  end.  The 
head-part  thus  formed  was  extraordinarily  variable.  The  whole  body 
exhibited  irregular  contractions  and  expansions.  The  embryo  lay  in  a 
coil  in  the  head-part.  The  blastocyst  remained  attached  to  itte  body  of 
the  liberated  scolex.  It  would  not  be  readily  separated.  The  posterior 
tapering  end  of  the  scolex  was  again  clothed  wiUi  bristles.  The  bothria 
are  four,  in  opposite  lateral  pairs,  are  quite  mobile,  each  with  a  retractile 
hooked  proboscis.  The  proboscides  were  as  fully  developed  as  in  the 
Bhyneh(^thrium  embryo.  The  sheaths  were  spirals,  the  contractile 
bulbs  slender.  A  reticulated  system  of  vessels  was  made  out  The 
connection  of  blastocyst  and  scolex  is  a  marked  dififerenoe  at  the  period 
in  question  between  this  embryo  and  that  above  described. 

Taenia  nana.t — Prof.  B.  Grassi  (ynth  the  assistance  of  Signer  S. 
Calandruccio)  has  a  second  preliminary  note  on  this  small  human 
Gestode.  The  rostellum  may  project,  like  a  proboscis,  very  far  from 
the  head,  and  it  may  be  drawn  very  far  in.  In  the  latter  state  it  has  the 
form  of  an  hourglass ;  it  lies  in  a  sac  with  a  thick  wall  which  has  an 

*  Amer.  NataraliBt,  xxi.  (1887)  pp.  195-200  (1  pL). 

t  Centralbl.  f.  Bacteriol.  u.  Parasitenk.,  i.  (1887)  pp.  282-5. 
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anterior  orifice.  When  protruded,  part  of  tbe  wall  of  the  sac  is  pro- 
truded with  it.  The  rostellnm  is  provided  with  longitudinal  and  circular 
muscles,  and  in  the  sac  there  is  a  circular  musculature  from  which 
numerous  bundles  of  oblique  or  longitudinal  fibres  are  given  off.  There 
are  from  twenty-four  to  twenty-eight  hooks  on  the  rostellum.  The 
suckers  can  elongate  like  arms,  and  each  is  capable  of  independent 
movement.  They  and  the  rostellum  may  break  off  mechanically  from 
the  scolex,  without  the  latter  suffering  any  apparent  injury.  The  neck 
may  vary  in  length.  The  proglottids  differ  remarkably  in  form  and 
number ;  one  very  important  characteristic  is  that  their  hinder  angles 
project  in  the  form  of  more  or  less  regular  triangular  points.  The 
separate  joints  have  a  certain  power  of  shutting  in  upon  one  another. 

By  the  examination  of  well-preserved  eggs  the  authors  have  been 
able  to  see  that  the  substance  in  the  space  between  the  two  egg-membranes 
is  often  homogeneous  near  the  inner  membrane,  and  that  the  latter  has 
two  scarcely  evident  swellings,  one  of  which  corresponds  to  the  pole  of 
the  egg,  while  the  other  is  just  by  the  other  pole.  Li  certain  cases  it  is 
easy  to  see  that  the  coiled  filaments  in  the  substance  correspond  to  the 
two  swellings.  The  longest  axis  of  the  egg  is  from  43-53  fi  long,  the 
shortest  from  85-40  fu 

Tanta  murina  from  the  mouse  is  probably  a  mere  variety  of  T.  nana, 
differing  chiefly  in  its  greater  length,  and  in  the  ordinarily  greater  size 
of  the  just  mentioned  swellings. 

Fourteen  new  cases  of  T,  nana  have  been  observed,  chiefly  in  children ; 
and  it  may  be  said  that  T.  nana  is  much  more  common  than  other  human 
cestodes  in  Sicily.  To  discover  it,  it  is  not  sufficient  to  examine  fsBces 
once  only.  The  number  present  varies  from  forty  or  fifty  to  four  or 
^Ye  thousand ;  the  hosts  frequently  suffer  little  or  no  pain,  but  this,  of 
course,  is  not  always  the  case.    Filix  maa  is  an  appropriate  remedy. 

Sphyranura  osleri.* — Prof.  B.  Bamsay  Wright  and  Mr.  A.  B. 
Macallum  give  a  detailed  account  of  this  ectoparasitic  Trematode, 
which  is  intermediate  between  Oyrodaciylus  and  Polyaiomum,  and  may,  if 
some  slight  alteration  be  made  in  the  diagnosis,  be  placed  in  the  snb- 
funily  PolystomidflB,  as  defined  by  Taschenberg.  Sphyranura  is  found 
on  the  skin  of  Menobranchs,  where  it  is  very  obvious  on  account  of  its 
want  of  colour. 

The  investing  membrane  is  very  elastic  and  is  provided  with  a  very 
large  number  of  conical  bodies,  which  the  authors  regard  as  tactile 
organs ;  the  deep  surface  of  the  membrane  does  not  lie  on  the  circular 
muscles,  but  is  separated  from  them  by  a  narrow  space  containing  fluid ; 
the  presence  of  tactile  organs  may  be  correlated  with  the  comparatively 
active  life  led  by  this  parasite,  and  as  compensatory  for  the  absence  of 
eyes.  The  worm  holds  on  to  its  host  with  great  pertinacity,  owing  to 
the  possession  of  hooks  and  suckers  on  the  ventral  smrface  of  the  character- 
istic caudal  lamina.  The  most  striking  point  about  the  musculature  is 
the  &ct  that  the  diagonal  fibres,  which  are  so  abundantly  present  in  the 
larger  Distomes,  are  hardly  represented.  With  regard  to  the  minute 
structure  of  the  muscles,  as  to  which  various  students  of  Trematodes 
have  given  different  accounts,  the  authors  tell  us  that  the  longi- 
tudinal caudal  bands,  which  are  generally  over  2  mm.  in  length,  offer 
fiivomrable  material  for  the  study  of  individual  fibres.    They  find  that 

♦  Jonrn.  of  Iforphology,  i  (1887)  pp  1-48  (1  pi.). 
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many  of  the  coIIb  of  the  sub-cttticular  layer  are  in  reality  the  central 
protoplasmic  elements  of  the  mnsoolar  fibres,  the  contractile  elements 
of  which  form  the  mnsonlatore  on  which  the  inyesting  membrane  rests. 
The  fibres  consist  of  a  hyaline  membrane  coTcring  a  finely  granular 
and  apparently  fluid  medulla. 

The  connectiye  tissue  of  Sphyraimira  is  composed  of  branching  cells 
which  form  a  meshwork ;  their  processes,  which  are  evidently  elastic, 
are  homogeneous,  the  cells  are  OTal,  spherical,  or  irregular  in  shape,  and 
the  greater  part  is  occupied  by  the  nucleus,  with  little  or  no  protoplasm 
surrounding  it. 

The  excretory  system  is  provided  with  two  anterior  contractile 
bladders  which  open  by  dorsal  pores ;  applied  to  their  walls  are  large 
ganglion-cells  which,  presumably,  control  their  pulsations;  Uiese  are 
effected  by  the  muscular  fibres  which  line  the  bladders.  Each  bladder 
has  connected  with  it  a  strong  lateral  stem  which  gives  off  numerous 
twigs  to  the  caudal  lamina ;  the  walls  of  the  trunks  are  highly  elastic, 
and  are,  in  parts  at  any  rate,  provided  with  muscular  fibres.  The  walls 
of  the  finer  excretory  capillaries  rarely  exceed  1  /i  in  thickness,  and  seem 
to  be  formed  by  a  smgle  coat  of  a  homogeneous  refracting  substance ;  at 
certain  points  these  capillaries  present  a  funnel-shaped  expansion,  where 
the  membrane  terminates ;  beyond  the  mouth  of  die  funnel  there  is  a 
network  of  fine  intercellular  canaliculi ;  the  mouth  lies  in  the  interior 
of  a  connective-tissue  cell,  and  the  fine  canal  which  leads  to  it  passes 
through  the  cell-substance.  The  funnel,  as  well  as  the  capillary  into 
which  it  empties,  always  has  a  distinct  wall  up  to  the  rim  of  its  broad 
mouth*    Cilia  hang  over  this  rim  into  the  funnel. 

In  connection  with  the  excretory  system  of  Sphyranura  the  authors 
describe  some  remarkable  structures  which  have  not,  apparently,  been 
observed  in  other  Trematodes.  Cells  of  a  polyhedral  shape,  sometimes 
with  short  processes  at  the  angles,  and  measuring  from  87-50  /i,  are 
found  scattered  throughout  the  body.  The  cytoplasma  forms  coarse 
trabeculfld,  which  ususJly  radiate  from  the  centre  of  the  cell  to  the 
periphery,  and  contains  a  system  of  communicating  spaces  which  are 
empty  in  the  fixed,  but  often  unobservable  in  the  fresh  condition ;  each 
cell  has  at  one  pole  a  process,  with  an  axial  wavy  channel  connected  with 
one  of  the  neighbouring  excretory  capillaries,  the  wall  of  which  passes 
insensibly  into  the  membrane  of  the  cell.  This  connection  suggests 
that  the  cells  in  question  are  truly  renal.  With  them  somewhat  similar 
structures  in  other  Trematodes  are  compared. 

The  authors  have  never  seen  the  nervous  system  so  well  during  life 
as  in  Sphyranuray  the  fibrillation  of  the  plasma  of  the  ganglion-cells 
being  distinctly  seen.  The  ganglion-cells  form  two  masses  which  are 
not  grouped  round  the  pharynx,  but  lie  at  its  sides;  these  ganglia 
are  connected  by  two  commissures,  the  stouter  of  which  is  supra- 
pharyngeal,  and  the  more  slender  infra-pharyngeal ;  on  either  side  are 
two  nerve-stems,  which  are  lateral  and  ventro-lateral  in  position,  the 
dorsal  steins  of  Diatomum  iaostomum  being,  apparently,  absent  ^m  this 
form.    The  system  of  connecting  commissures  is  described. 

The  digestive  tract  is  without  an  OBSophacus ;  the  intracellular  mode 
of  digestion  plays  only  a  subordinate  part ;  the  soluble  digestive  ferment 
seem  to  be  derived  from  the  cells  of  tlio  intestinal  epitheliam.  Though 
this  new  form  is  hermaphrodite,  the  male  and  female  organs  are  quite 
independent  of  each  other;  the  author's  observations  on  spermatogenesis 
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agree  generally  with  tbe  account  given  by  Schwarze  of  Diatomum  endo^ 
Mumj  but  they  are  confident  that  the  spermatozoa  arise  wholly  from 
the  nuclei  of  Uie  sphere  or  spermatogemma.  They  have  been  able  to 
observe  the  passage,  under  pressure,  of  the  female  sexual  products  to  the 
intestine  through  the  oyorflow-tube,  and  regard  this  as  a  confirmation  of 
Ijima's  discovery  of  the  true  nature  of  the  so-called  internal  vas  deferens 
of  PolysUmum,  Some  details  are  given  Ha  to  the  minute  structure  of  the 
female  organs ;  in  the  ovary  there  are  parietal  cells,  varying  considerably 
in  size,  and  from  them  arise,  by  increase  in  size  and  division,  the  cells 
which  fill  the  cavity  of  the  ovary ;  the  ripe  ova  measure  about  55-60  /x, 
and  their  nuclei  about  85-40  /u.  The  uterus  never  contains  more  than 
one  egg,  and  the  extent  of  development  of  this  seems  to  stand  midway 
between  the  advanced  condition  found  in  Polyst^mum  chlangum  and  P. 
oceUatum^  and  the  early  oviposition  which  occurs  in  P.  itUegerrimum. 

Hew  Human  Distomum.^ — M.  J.  Poirier  describes,  under  the  name 
of  Di$tomum  rathouisi,  a  new  species  of  fluke  obtained  through  P^re 
Bathouis,  and  taken  from  a  Ohinaman  thirty-five  years  of  age.  As  the 
patient  sufBared  for  a  long  time  from  hepatic  derangements,  which  were 
refractory  to  all  remedies,  it  is  probable  that  this  new  endoparasite 
inhabits  the  biliary  canals.  In  a  number  of  characters  it  resembles 
Z>.  hepaticum,  but  is  distinguished  from  it  by  the  large  size — 2  mm.  in 
diameter — of  the  ventral  sucker,  by  the  absence  of  spinous  processes 
from  the  integument,  and  by  the  absence  of  ramified  cedca  connected 
with  the  two  branches  of  the  intestine,  as  well  as  by  the  smaller  size  of 
the  elements  of  its  parenchyma,  and  by  the  structure  of  its  uterus. 

Hatnral  History  of  Leuoochloridium  paradoxum.  t — ^Herr  O.  Heckert 
has  found  that  LeucocMoridium  paradoxum  is  not  rare  near  Leipzig.  It 
is,  as  is  well  known,  the  sporocyst  stage  of  Diatomum  macrostomum^  and 
is  found  in  the  liver  of  the  snail,  where  it  forms  a  network  of  multi- 
ramified  tubes  which  are  filled  with  a  serous  fluid,  germ-spheres,  and 
the  Iarv»  developed  from  them.  Parts  extend  into  the  tentacles,  and 
thither  the  ripe  forms  make  their  way.  Both  the  sporocysts  and  tubes 
are  subject  to  a  very  high  pressure,  and  if  they  are  injured  their  contents 
are  rapidly  expelled.  Even  the  young  tubes  exhibit  contractions,  which 
are  probably  of  importance  in  metastasis ;  the  large  tubes  not  only  effect 
this,  but  with  their  colour  attract  birds,  who  regard  them  as  living 
larvsD ;  their  musculature  is  very  well  developed,  consisting  of  longi- 
tudinal, circular,  and  diagonal  muscles.  Below  the  dermo-musoular 
layer  bright  green  pigment  is  foimd  in  cells,  which  are  arranged 
circularly.  The  brown  tubes  sometimes  seen  probably  belong  to  different 
sporocysts.  The  sporocyst  and  tubes  are  of  the  same  histological 
structure ;  there  is  an  external  cuticle,  a  dermo-muscular  tube,  then  a 
layer  of  cells  which  varies  in  size  with  the  stage  of  growth,  and  finally 
a  membrane  with  distinct  cellular  elements.  In  this  last  the  germ- 
spheres  arise  as  local  thickenings,  which,  when  they  fall  off,  pass  into  the 
nutrient  fluid  which  fills  the  sporocyst ;  they  are  chiefly  made  up  of 
small  cells  with  proportionately  large  nuclei,  and  only  in  the  centre  are 
there  some  larger  cells.  The  spheres  have  at  first  the  form  of  a  lens 
which  gradually  becomes  oval ;  the  genital  apparatus  is  developed  from 

♦  Arch.  Zool.  Exp^r.  et  G^n.,  v.  (1887)  pp.  203-12  (I  pL). 
t  ZooL  Anzeig.,  x.  (1887)  pp.  456-61. 
1888.  E 
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the  central  cells  first ;  then  tbe  sncker  begins  to  appear,  and  is  followed 
by  the  pharynx  and  enteron,  excretory  organ,  and  nervons  system.  The 
larva  now  undergoes  a  double  ecdysis,  but  the  cuticle  is  not  lost  but 
forms  a  protective  covering  until  the  Distomum  has  passed  into  the 
intestine  of  the  bird.  Between  it  and  the  cuticle  a  serous  fluid  collects, 
and  it  is  to  this  that  the  animal  owes  its  elasticity  and  its  freedom  from 
ixgury  in  its  host's  gizzard. 

By  feeding  experiments,  the  author  found  that  the  Sylviidaa  are  the 
true  hosts  of  Distomum  macrostomum.  One  or  two  days  after  feeding  the 
parasites  were  found  in  the  cloaca,  which  is  their  permanent  seat  About 
the  eighth  day  egg-production  began,  and  after  fourteen  days  the 
Distomum  was  full  of  eggs. 

With  regard  to  the  early  stages  of  egg-development,  Herr  Heckert 
confirms  the  results  of  Sohauinslcmd ;  the  final  result  of  segmentation  is 
the  formation  of  an  embryo  with  a  very  thick  shell ;  it  is  about  1/30  mm. 
long,  and  consists  of  only  a  few  cells ;  at  the  hinder  end  of  a  ciliated 
comb  there  is  a  powerful  cone  which  acts  as  a  steering  organ. 

Owing  to  failures  in  further  breeding,  the  author  came  to  the  conclu- 
sion that  the  eggs  must  be  eaten  by  the  snail,  and  the  embryos  set 
free  in  their  stomach  by  mechanical  or  chemical  influences.  After 
feeding  Sucdnem  with  the  eggs,  he  found  that  the  embryos  became  free 
in  about  a  quarter  of  an  hour  after  eating ;  they  swim  about  in  the 
stomach  and  attempt  to  bore  with  their  head-cone.  After  eight  days, 
the  first  stages  of  the  sporocysts  were  found  in  the  liver,  where  they 
were  in  the  form  of  small  rounded  spheres  with  more  or  less  well- 
marked  elevations,  which  are  the  first  signs  of  the  commencing 
branches. 

Temnocephala.* — ^Mr.  W.  A.  Haswell  gives  an  account  of  an  aberrant 
monogenetic  Trematode  found  on  the  lai^  fresh-water  crayfish  of  the 
northern  waters  of  Tasmania.  It  is  a  leech-like  animal  about  half- 
an-inch  long ;  at  the  narrower  anterior  end  there  are  on  either  side  two 
very  long  and  slender  tentacles,  which,  when  fully  extended,  are  one-half 
or  two-thirds  the  length  of  the  body.  In  the  species  from  New  South 
Wales  or  New  Zeabmd  there  are  five  equal  slender  tentacles.  The 
rapidity  of  the  movements,  and  the  extreme  sensitiveness  of  the  animals 
are  surprising ;  in  turning  aside  from  a  touch  they  show  a  very  definite 
sense  of  direction.  The  author  distinguishes  four  species  which  he  calls 
Temnocephala  fasdata  (on  Astacopsis  serrata,  streams  of  New  South 
Wales) ;  T.  guadrieomis  (on  A.  Franklinii,  northern  rivers  of  Tasmania) ; 
T.  minor  (on  A.  bicarinaius,  streams  of  New  South  Wales) ;  and  T.  novss- 
zealandiae  (on  Paranephrops  setosus,  rivers  of  New  Zealand). 

TemTioeephala  is  regarded  by  Mr.  Haswell  as  most  nearly  related  to 
the  Trietomidio,  but  tUtj  numerous  peculiarities  which  it  presents  require 
the  formation  of  n  now  family  for  its  reception.  These  characters  are  the 
poBseesioti  by  tli^  cephalic  end  of  the  body  of  slender  filiform  tentacles 
with  prehenHile  ami  tactile  functions ;  as  the  tentacles  are  adhesive  they 
take  the  place  of  tho  anterior  suckers;  their  adhesive  powers  are 
jncreased  by  the  iecrotion  of  certain  special  unicellular  glands.  There  is 
a  single  large  rculiiited  ]K)8terior  sucker  without  hooks.  A  rudimentary 
gogmentation  m  indicated  by  the  incomplete  transverse  dissepiments 
vhioh  are  formod  by  specialized  portions  of  the  parenchyma  muscle, 

•  Quirt.  Jonm.  Micr.  Sci.,  xxviii.  (1887)  pp.  279-302  (3  pie.). 
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and  the  intestine  is  constricted  at  regular  intervals  by  these  septa. 
There  are  three  pairs  of  longitudinal  nerre-tmnks,  dorsal,  dorso-lateral, 
and  yentral,  which  are  connected  by  numerous  commissurea  The  two 
apertures  of  the  excretory  system  are  placed  far  forward  on  the  dorsal 
surface.  The  reproductive  apparatus  has  a  single  orifice  from  the 
cloaca^  into  which  the  ejaculatory  duct  and  vagina  open  ;  there  are  two 
pairs  of  lobed  testes,  vitelline  glands  which  are  imperfectly  segmented, 
a  single  ovary,  receptaculum  seminis,  oviduct,  and  uterus.  As  in  other 
ectoparasitic  Trematodes  there  is  no  metamorphosis  of  the  young. 

Trematode  in  white  of  newly-laid  Hen's  Egg.*  — Dr.  E.  Linton 
records  the  presence  of  Dtstomum  ovatum  Rudolphi  in  the  white  of  a 
freshly-laid  hen*s  egg.  The  presence  of  this  common  avian  parasite  in 
this  position  is  not  hard  to  explain ;  its  favourite  place  is  the  bursa 
fabrioii,  and  an  individual  may  well  penetrate  occasionally  one  of  the 
passages  which  communicate  with  the  cloaca.  The  creature  is  known  to 
sometimes  make  its  way  into  the  oviduct,  and  if  it  should  pass  beyond 
the  shell-forming  glands  when  an  ovum  is  in  transitu^  it  might  easily  be 
enveloped  in  the  glairy  albumen  which  exudes  from  the  glands;  the 
subsequent  deposition  of  the  shell  would  not  be  interfered  with. 

Lateral  organs  of  Hemerteans.t— Herr  B.  Devoletzky  gives  the 
complete  statement  of  his  investigations  begun  in  1879. 

After  some  remarks  on  the  methods  used,  and  a  review  of  former  work 
on  the  subject,  he  describes  shortly  the  characteristic  head-furrows  of 
Nemerteans,  and  then  treats  at  length  the  side  organs  of  Terehratulus 
fascioUUu8  in  particular,  and  the  other  Schizonemerteans  in  general. 
Drepanaphorua  is  the  type  of  the  Hoplonemerteans  and  these  are  also 
described  in  generaL  CarineUa  is  next  treated  in  detail,  and  the  results 
of  the  investigation  are  correlated  in  conclusion.  The  occurrence  of  side 
organs  in  all  three  groups  of  Nemerteans  leads  to  the  conclusion  that 
these  are  organs  of  special  sense,  and  their  considerable  importance  is 
shown  by  their  complex  structure  and  their  very  general  occurrence. 
Li  forms  before  thought  to  be  without  them,  careful  search  has  revealed 
their  existence,  and  it  is  probable  that  if  not  always  persistent,  they  are 
present  during  some  part  of  the  life  of  every  species. 

In  the  simplest  form  {CarineUa  annulatd)  a  simple  inpushing  of  the 
outer  skin  is  connected  with  the  central  ganglia  by  fibres  which  break 
through  the  inner  skin.  In  0.  polymorpha  a  large  opening  in  this  inner 
skin  forms  a  passage  from  the  more  developed  canal  to  the  '*  brain " 
into  which,  in  G.  inexspeciala,  the  canal  itself  extends  directly.  In  all 
the  higher  forms  a  part  of  the  central  nervous  system  breaks  through 
the  body-wall  to  meet  a  specialized  and  inpushed  portion  of  the  epithe- 
lium. These  side  organs  are  compared  with  similar  sense  organs  in 
other  groups  of  the  animal  kingdom,  especially  water-inhabiting  ones. 
Some  Annelida  and  MoUusca  are  referred  to  in  particular.  Side  organs 
cannot  be  considered  to  have  sight,  hearing,  or  touch  as  function.  Smell 
and  taste  are  possible  since  tl^  media  in  which  they  work,  water  and 
moist  air,  could  convey  chemical  stimuli  to  the  richly  ciliated  canals, 
and  to  the  grooves  and  furrows  of  the  head.  The  author  does  not 
presume  to  advance  any  further  hypothesis. 

♦  Proc.  U.  8.  Nat.  Mus.,  1887,  pp.  367-9. 
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*  Challenger'  Kemertea.* — ^Themore  interesting  general  points  in 
the  results  of  Prof.  A.  A.  W.  Hnbrecht  haye  already  been  noted  in  this 
JourDal.f  Many  of  the  speeimens  obtained  during  the  voyage  were 
fragmentary,  bat  they  were  excellently  well  preserved  for  histological 
purposes ;  19,560  sections  were  made,  all  of  which  were  stained  with 
Banyier*s  picrocarmine.  Carinina  is  a  new  genus  allied  to  Carinella  ;  the 
name  of  Eupolia  is  proposed  for  the  genus  of  which  delle  Ghiaje's  PoUa 
delineata  is  the  type.  The  anatomy  is  considered  in  detail,  and  the 
memoir  concludes  with  some  general  considerations. 

8.  Inoerted  Sedi«. 

Paradtio  Botifer  — DisoopiiB  Synaptss.it  —  The  Botifer  noticed 
twenty  years  since  by  Prof.  £.  Bay  Limkester  as  living  parasitically 
in  Synaptse  at  Guernsey  has  been  found  on  the  same  Holothurian  by 
Dr.  0.  Zelinka.  The  worm  is  not,  however,  endoparasitic,  but  lives  as 
a  "  free  space-parasite  "  in  small  pits  on  the  skin.  This  form,  which  the 
author  calls  Discopus  Synaptm  g.  et  sp.  n.,  is  one  of  the  Philodinidte ; 
it  is  distinguished  from  all  known  genera  by  the  following  characters. 
The  foot  onds  in  a  sucker  with  a  broad  round  disc  and  two  short  pincers ; 
there  is  no  contractile  vesicle ;  the  cement-glands  are  formed  of  cells 
attached  to  the  ventral  walls  in  two  semicircular  rows,  and  their  efferent 
ducts,  after  various  loopings,  divide  repeatedly  and  finally  open  on  the 
last  joint  of  the  foot  by  means  of  pores  arranged  in  a  circle.  The 
animals  exhibit  four  kinds  of  movements,  they  either  progress  like  a 
leech,  or  they  make  tactile  movements  by  extending  their  bodies,  or  by 
moving  from  right  to  left,  or  they  swim  with  the  foot  retracted  and  the 
wheel-organ  extended.  The  skin,  which  is  not  at  all  thick,  except  in  the 
wheel-organ,  proboscis,  and  foot,  consists  of  a  cuticle  or  syncytial  hypo- 
dermis.  The  dermo-muscular  tube  consists  of  eleven  delicate  circular 
muscles,  and  a  dorsal  pair  of  longitudinal  muscles,  which  have  the  same 
structure  as  in  Callidina.  The  muscles  of  its  body-cavity  are  highly 
developed,  for  there  are  more  than  twenty  pairs  with  quite  definite 
functions.  In  the  limbs  there  are  two  pairs  of  dorsoventral  fibres ;  the 
muscles  of  the  foot  are  so  disposed  as  to  serve  for  the  attachment  and 
fixation  of  the  suctorial  apparatus. 

The  nervous  system  consists  of  a  brain  lying  in  front  of,  and  partly 
on  the  pharynx,  of  connected  periencephalic  ganglia  and  ganglionic  cells, 
as  well  as  peripheral  nerves  which  are  connect^  with  ganglionic  cells, 
muscles,  and  sensory  cells.  At  the  hinder  end  of  the  brain  is  a  multi- 
cellular ganglion,  provided  with  lateral  nerve-fibres ;  there  are  ganglia 
connected  with  one  another,  and  connecting  the  brain  with  a  lar^ 
suboesophageal  ganglion.  From  the  two  dorsal  periencephalio  ganglia 
there  arise  two  dorsal  fine  nerves  which  pass  to  the  ganglionic  cells  on 
the  mid-  and  hindgut.  At  the  anterior  end  of  the  oesopli^gus  there  is  a 
unicellular  ganglion  which  sends  off  fibres  anteriorly  to  the  proboscis, 
laterally  to  a  muscle,  and  posteriorly  to  the  subcBsophageal  ganglion.  The 
tactile  organ  has  but  one  joint,  at  the  end  of  which  are  a  few  stiff  setaB ; 
at  its  base  there  is  a  multicellular  ganglion,  which  is  connected  with  the 
ganglion  of  the  proboscis,  and  gives  off  nerves  to  the  cells  between  the 
oesophagus  and  tiie  wheel-organ.     The  proboscis  is  also  an  active  organ 

•  Keports  on  the  Voyage  of  H.M.8.  *  Challenger.'  liv.  (1887)  150  pp.,  16  pis. 
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of  touch,  and  is  well  provided  with  nerves.  The  tip  of  the  wheel-organ 
is  not  a  syncytium,  but  is  composed  of  several  paits.  The  pharynx  is 
spherical,  and  surrounded  by  five  largo  yentrtJ,  and  several  smaller 
lateral  salivary  glands.  These  salivary  glands  are  connected  with  the 
oesophagus. 

The  two  excretory  tubes  open  into  the  rectum  without  any  contractile 
vesicle ;  no  ciliated  infundibula  were  observed.  The  eggs  develope  in  the 
ooelom. 

The  author  believes  that  the  bilobed  wheel-organ  of  the  Philodinida 
may  be  referred  to  the  ciliary  circlet  of  the  trochosphere,  that  the 
proboscis  is  the  homologue  of  the  anterior  end  and  a  part  of  the  frontal 
plate  of  the  trochophore,  and  that  the  brain  of  Botifers  is  partly  formed 
by  the  frontal  plate,  and  partly  by  the  connection  with  it  of  primitively 
peripheral  ganglion  cells. 

Echinodermata. 

Histology  of  Eohinoderms.* — Dr.  O.  Hamann  deals  in  this  essay 
with  the  regular  Echinoidea  and  Spatangida.  He  accepts  Valentin's 
fourfold  clai^ification  of  the  pedicellfurife,  which  he  calls  gemmiformes, 
tridactyli,  ophiocephali,  and  trifoliataa.  The  first  of  these  are  described 
in  SpJuerechinus  granularia  and  Echinus  cicutua.  A  careful  description  is 
given  of  their  musculature  and  nerve-supply.  The  glands  which  are 
K>und  on  the  stalks  agree  in  structure  with  the  globifersB,  and,  as  in 
them,  stimulation  produces  a  flow  of  finely  granular  mucus,  which  coagu- 
lates at  once  in  eitiier  water  or  alcohol.  The  gland-cells  are  irregular, 
and  their  oval  nuclei  are  surrounded  by  only  a  small  quantity  of  cell- 
substance.  Below  the  basal  membrane  there  is  a  layer  of  concentrically 
disposed  smooth  muscular  fibres,  by  the  contraction  of  which  the  secre- 
tion is  evacuated.  The  connective  substance  in  which  the  glands  are 
imbedded  is  very  poorly  developed.  The  orifice  of  the  gland  is  dorsal 
to  the  calcareous  tip  of  the  pedicellaria. 

The  tridactyle  pedicellarisa,  which  were  found  in  all  the  Eohinids 
examined,  are  described  in  Centrost^hanua  longispinus  and  Dorocidaria 
papiUata^  In  the  latter,  one  form  is  remarkable  for  the  possession  of 
glandular  tubes  on  the  branches.  These  tubes  are  quite  difierent  in 
form  from  those  of  the  gemmfeform  pedicellarisa.  A  few  short  tubes 
hang  together  in  a  racemose  fashion,  and  open  into  a  long  efferent  duct ; 
they  are  set  in  the  connective  tissue,  and  their  epithelium  consists  of 
fin^y  granular  flattened  cells,  which  pour  their  secretion  into  the  narrow 
lumen  of  each  tube.  These  peculiar  pedicellarisB  are  principally  to  be 
found  on  the  oral  membrane.  The  buccal  pedicellarie  are  the  simplest 
of  the  trifoliate  type,  having  neither  glands  nor  special  sensory  organs. 

In  discussing  the  mechanism  of  the  movements  of  the  mobile  termina- 
tiona  of  the  pedicellarie,  investigators  appear  to  have  confined  their 
attention  to  the  three  adductor  muscles,  and  have  been  content  to  explain 
the  separation  of  the  arms  by  the  elasticity  of  the  parts.  Dr.  Hamann 
has  discovered  extensor  muscles  which  are  inserted  into  the  same 
calcareous  pieces  as  the  adductors,  but  on  the  outer  surface,  and  nearer 
the  base  of  the  calcareous  plates.  As  to  the  functions  of  these  organs, 
which  have  been  so  much  discussed,  it  appears  to  be  necessary  to  distin- 
guish between  the  various  kinds.    Their  numerous  nerve-endings  seem 

♦  Jeuaiaoh.  Zeltachr.  f.  Naturwiss.,  xxi.  (1887)  pp.  87-266  (13  pis.). 
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to  show  tbat  they  are  tactile  organs.  The  smallest,  such  as  the  trifoliate 
pedicellarieB,  have  certainly  the  action  of  scavengers  and  cleaners ;  the 
larger,  such  as  the  tridactyles,  serve  principally  to  ward  off  larger  living 
bo£es,  and  also  to  hold  on  to  fixed  foreign  objects  during  locomotion. 
The  gemmffiform  pedicellariaa  also  have  this  function,  and  their  seizing 
power  is  aided  by  the  secretion  of  the  glandular  sacs. 

The  author  next  deals  with  the  globiferi  of  Cenirost^hanus  hngi^ 
spinus,  of  which  two  kinds  are  described.  Some  are  compressed,  and  have 
un  exceedingly  short  stalk,  while  others  are  more  delioate,  and  have  a 
longer  stalk.  Each  consists  of  three  spheres,  which  are  closely  appressed 
and  fused  at  their  points  of  contact.  The  glandular  contents  are  of  a 
yellowish  colour.  In  the  centre  of  the  stalk  there  is  a  calcareous  rod^ 
which  has  generally  a  spherical  termination,  and  above  it  the  integument 
forms  a  sort  of  hood. 

As  to  the  minute  structure  of  the  globiferi,  the  author  states  that  the 
investing  epithelium  consists  of  cubical  cells,  among  which  are  a  large 
number  of  yellow  pigment  cells.  The  interior  of  each  oviform  gland  is 
occupied  by  long  cylindrical  palisade-like  cells,  which  have  but  a  narrow 
central  space.  If  a  living  globifer  be  compressed,  the  cells  may  be  seen 
to  suddenly  pass  out  by  the  orifice  of  the  glands.  The  cell  may  be  shown 
to  have  been  broken  off  above  the  nucleus.  The  examination  of  sections 
demonstrates  tbat  the  glandular  contents  consist  of  a  mucous  mass,  with 
an  investment  of  cells  along  the  wall.  The  latter  are  surrounded  by  a 
small  quantity  of  protoplasm,  and  do  not  appear  to  have  definite  boun- 
daries. Their  nuclei  are  of  some  size,  and  nearly  always  contain  some 
distinct  nucleoli.    Among  them  there  are  scattered  smaller  cell-nuclei. 

The  globiferi  can  be  best  made  out  in  Spheercechinus  grantdaris,  where 
they  were  first  observed  by  the  author.*  The  fact  that  these  organs 
have  hitherto  escaped  defection  is  doubtless  explicable  by  their  super- 
ficial resemblance  to  pedicellariaa,  from  which,  indeed,  they  appear  to 
have  been  derived. 

The  spines  are  next  discussed,  those  of  Dorocidaris  papillata  being 
first  described.  All  but  the  large  thick  spines  present  an  arrangement 
which  has  not  yet  been  detected  in  any  Urchin.  At  the  base  there  is  a 
mass  of  large  glandular  cells.  The  thickening  at  the  base  is  due  to  the 
thickening  of  the  connective  substance  and  the  superjacent  epithelium. 
The  latter  is  made  up  of  ordinary  epithelial  cells  and  of  glandular  cells. 
The  latter  are  tubular,  and  are  surrounded  by  a  membrane.  The  cell 
itself  consists  of  a  granular,  highly  refractive  mass,  and  a  large  number 
of  cilia  project  from  its  free  ends.  The  epithelial  cells  are  fine  and  fila- 
mentar,  and  the  base  is  connected  with  nerve-fibres.  Nerve-trunks  can 
be  made  out  in  each  spine,  and  these  can  be  traced  to  the  nearest  ambu- 
lacral  nerve.  In  Sphserechinus  granularis  there  is  a  basal  nerve-ring, 
whence  nerve-fibres  pass  to  the  longitudinal  muscular  fibres,  and  the 
capsule  of  connective  siibstance.  Above  the  ring  the  superficial  epithe- 
lium is  much  thickened,  and  the  cylindrical  cells,  which  are  long  and 
hair-like,  carry  long  cilia  at  their  free  ends.  Below  the  epithelium  is 
the  muscular  layer,  formed  of  longitudinal  smooth  fibres,  which  have 
their  origin  in  the  upper  calcareous  piece  of  the  spine,  and  are  inserted 
into  the  calcareous  pieces  of  the  body-wall  at  the  base. 
The  last  kind  described  are  the  rotating  dorsal  spines  of  Centrostephanus 

*  See  this  Joumal,  1886,  p.  452. 
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longUpinuSy  which  are  placed  round  the  arms,  and  which  during  life  may 
be  seen  to  be  continuidlj  moving,  their  tips  describing  a  circle.  These 
spines  are  from  1-3  mm.  in  length,  according  to  the  size  of  the  animal. 
On  the  surface  there  are  a  number  of  sensory  prominences.  Like  Uxo 
other  spines,  these  are  attached  to  a  hemispherical  tubercle.  Around 
their  base  is  a  nerve-ring,  whence  fibres  pass  to  the  subjacent  musculature 
and  to  the  tip  of  the  spine.  There  is  a  rich  muscular  supply,  which  is 
eylindrioal  in  form,  and  is  made  up  of  transversely  striated  fibres.  This 
transverse  striation  is  very  rarely  to  be  detected  in  specimens  which  have 
been  preserved  in  alcohoL 

The  nervous  system  of  a  few  Echinids  was  examined,  and  an  elaborate 
account  is  given.  Nerve-fibres  are  to  be  found  throughout  the  epidermis, 
whence  they  pass  into  the  cutis.  At  the  middle  of  the  paired  ambulacra! 
plates  are  longitudinal  canals.  These  begin  at  the  apical  pole  beneath 
the  fine  intergenital  plates,  and  extend  to  the  masticatory  apparatus* 
They  are  formed  from  the  schizocoel,  and  lie  in  the  layer  of  connective 
tissue.  Here,  too,  are  the  five  radial  nerve-trunks  which,  in  the 
Asteroidea,  lie  in  the  ectoderm.  The  trunks  consist  of  very  fine  nerve- 
fibres  and  ganglionic  cells,  together  with  a  cellular  investment,  which  is 
partly  formed  of  supporting  cells.  This  epithelium  may  be  regarded  as 
the  homologue  of  the  epithelium  of  the  ambulacral  grooves  of  star-fishes, 
for  it  is  not  only  the  nervous  mass,  but  also  the  whole  epithelium  that 
has  come  to  lie  in  the  mesoderm,  as  in  Holothurians.  From  the  nerve- 
ring  branches  are  given  off  to  the  oesophagus,  which  extend  over  the 
whole  of  the  enteric  tract. 

The  blood-carrying  spaces  consist  of  fine  longitudinal  canals  and  a 
circular  space  surrounding  the  nerve-ring.  These  structures  in  Echinids 
have  nothing  to  do  with  the  true  blood-lacunas,  which  arise  from  the 
blood-lacnna-ring,  which  lies  on  the  surface  of  the  '*  lantern,"  as  a 
ventral  and  dorsal  enteric  lacuna.  From  the  dorsal  lacuna  branches  are 
given  ofi^  which  surround  the  glandular  organ  (or  *'  heart "  of  earlier 
authors).  In  its  terminal  portion  the  lacunae  of  the  anal  blood-lacuna* 
ring  are  brought  into  connection  with  this  organ.  The  anal  lacuna 
passes  into  a  circular  schizocoel-sinus,  which  surrounds  the  anus ;  from 
it  blood-lacunn  are  given  to  the  generative  organs. 

Dr.  Hamann  describes  a  canal  from  the  water-vascular  ring  as 
passing  into  the  "  Polian  vesicles " ;  the  canal  opens  into  their  cavity 
while  blood-fluid  circulates  in  lacunae  in  the  wall  of  connective  tissue, 
and  these  lacunae  are  in  direct  connection  with  the  blood-lacuna-ring. 

In  the  Spatangida  the  five  longitudinal  canals  and  an  oesophageal 
sinus  communicating  with  them  are  present ;  the  true  blood-lacuna- 
ring  has,  however,  disappeared  with  the  lantern,  and  the  dorsal  and 
ventral  enteric  lacunae  open  into  the  sinus.  The  dorsal  lacuna  runs 
beside  an  enteric  vessel,  which  arises  from  the  circular  canal  that 
surrounds  the  mouth.  Later  on,  this  water- vessel  and  the  enteric  lacuna 
oommunicate  with  one  another,  and  extend  as  far  as  the  true  stone- 
canaL  In  this  way  a  connection  is  effected  between  the  water-vascular 
and  blood-lacuna-systems — or,  in  other  words,  between  spaces  of  endo- 
dermal  and  schizocoelic  origin — such  as  has  not  been  observed  in  any 
other  group  of  Echinoderms.  We  may  well  suppose  that  this  arrange^ 
ment  is  secondary,  since  tiie  Spatangida  are  palaeontologically  the 
youngest  form. 

The  ovoid  gland  or  so-called  heart  is  a  remarkable  organ ;  so  far  as 
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we  can  judge  at  present  it  maj  be  regarded  as  an  organ  in  which  the 
materials  which  are  of  no  farther  nse  to  the  body  are  stored  np. 
Blood-lacnnsd  open  into  it  at  its  ends  and  surround  it  as  in  regular 
Echinids,  but  an  efferent  duct  from  it  has  not  yet  been  detected  in  any 
form. 

The  mode  of  origin  of  the  genital  products  is  particularly  interesting. 
The  primordial  germ-cells  lie  in  a  circular  genital  tube  from  which  arise 
fiye  saccular  ou^rowths,  into  which  the  germ-cells  wander ;  these  out- 
growths form  the  first  rudiments  of  the  generative  tubes,  and  the  cells 
not  only  form  the  male  or  female  elements,  but  the  general  epithelium 
which,  later  on,  invests  the  cavities  of  the  generative  organs.  In  the 
adult  these  tubes  atrophy. 

Dr.  Hamann  believes  that  those  naturalists  take  the  most  correct 
view  of  the  phylogeny  of  the  Echinodermata,  who  regard  the  Asterida 
as  being  the  most  ancient  members  of  the  phylum.  He  discusses  in 
detail  the  evidence  as  to  the  origin  of  Echinids  from  Asterids. 

Asterids  have  five  or  more  radial  (ambulacnd)  longitudinal  canals  in 
the  ventral  walls  of  the  arm,  and  an  oral  circular  canal ;  in  regular 
Echinids  these  are  present,  as  the  neural  canals ;  in  Spatangids  the  oral 
ring  becomes  connected  with  the  enteric  lacunsB,  as  it  does  also  in 
Grinoids  and  Holothurians.  Asterids  have  blood-lacunsd  and  an  oral 
blood-lacuna-ring  in  the  septa  of  the  longitudinal  canals,  but  these  are 
wanting  in  the  other  groups.  Asterids  have  blood-laounsB  in  the  septa 
of  the  dorsal  schizocoel  spaces  at  the  apical  pole,  which  are  present  in 
all  Echinoids,  placed  purtly  in  the  arms  of  Grinoids,  and  wanting  in 
Holothurians. 

Wandering  Primordial  Oerm-oells  in  EchinodermB.^—Dr.  O. 
Hamann  here  deals  with  a  question  which  he  did  not  fully  treat  of  in 
his  essay  on  the  Histology  of  Echinoderms  (see  above).  He  finds  that 
the  primordial  germ-cells  appear  very  soon  after  the  larval  stages  are 
passed ;  they  are  present  in  star-fishes  and  Urchins  0  *  5  cm.  in  diameter. 
The  egg-cell  and  sperm-cell  of  all  Echinoderms  arise  from  one  and  the 
same  element  of  the  primordial  germ-cell.  The  canals  or  genital  tubes 
are  placed  in  Grinoids  in  the  arms,  in  Ophiurids  partly  in  the  dorsal 
wall  and  partly  in  the  walls  of  the  bursie,  and  in  Asterids  and  Echinids 
in  the  dorsal  walls  of  the  disc.  They  lie  in  a  septum  of  connective 
tissue,  in  the  meshes  of  which  are  blood-lacunae ;  the  septam  is  always 
found  in  schizocoelic  spaces.  The  contents  of  the  tubes  are,  in  all  cases, 
ceUs  about  0*008  to  0*01  mm.  in  size,  which  exhibit  amoeboid  move- 
ments, and  have  but  a  small  quantity  of  cell-substance  which  can  be 
stained.  The  nucleus  is  from  0*005  to  0*007  mm.  in  size,  and  forms 
a  clear  vesicle,  in  which  a  well-developed  plexus,  which  ordinarily  stains 
very  deeply  with  carmine,  can  be  made  out.  In  Grinoids  the  primordial 
germ-cells  come  to  maturity  in  the  pinnules,  which  are  lateral  out- 
growths of  the  genital  tubes ;  in  the  (^hiurids  they  pass  into  the  walls 
of  the  bursffi  which  are  invaginations  of  the  ventral  body-wall.  In 
Asterids  and  Echinids  the  outgrowths  form  racemose  organs ;  the 
Holothurians  probably  resemble  the  Echinids,  and  in  both  the  adult  has 
no  remnants  or  the  tubes. 

The  author  calls  attention  to  the  resemblance  between  Echinoderms 
and  Hydroid  Medusre ;  in  both  there  is  a  migration  of  primordial  genn- 

•  ZoitBchr.  f.  WlsB.  Zool.,  xlvi.  (1887;  pp.  80-98  (1  pL). 
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cells  to  definite  maturation-centres ;  but  the  resemblance  is  not  complete, 
inasmuch  as  tbe  cells  in  the  polyp  are  already  differentiated  into 
generatiye  cells  when  they  begin  to  wander,  while  in  Echinoderms  the 
differentiation  is  effected  after  the  migration. 

True  Hature  of  fhe  Madreporic  Sjrstem  of  Echinodermata.* — 
Prof.  M.  M.  Hartog  comes  to  the  conclusion  that  the  madreporic  system  of 
Echinoderms  is  morphologically  and  ontogenetically  a  Qeft)  nephridium. 
He  has  found  by  experiments  that  its  cili^  current  is  airected  outwards 
through  the  madreporite,  and  that  in  Comattda  an  outward  current  takes 
place  through  the  pores  of  the  disc.  As  against  the  theory  that  the 
i^ystem  serves  for  taking  in  water,  the  author  urges  that  there  is  no  need 
for  this  since  osmosis  is  amply  sufficient  for  the  turgescence  of  dilatable 
organs.  The  rapid  contraction  or  erection  of  the  tube-foot  is  due  to  the 
transference  of  liquid  from  one  part  to  another.  The  change  of  position 
of  tbe  madreporite  in  most  Holothurians  is,  it  is  suggested,  probably 
due  to  the  usurpation  of  nephridial  functions  by  the  respiratory  tubes 
which  are  connected  with  the  cloaca. 

The  author  takes  the  opportunity  of  remarking  that  it  is  very 
probable  that,  when  an  Actinian  is  at  rest,  the  oral  slit  is  completely 
closed ;  turgescence  of  the  body  is  effected  by  osmosis,  and  the  apicid 
pores  of  the  tentacles  would  appear  to  haye  ihe  double  function  of  the 
periodical  or  perhaps  constant  discharge  in  small  quantities  of  the  excess 
of  liquid,  and  of  its  rapid  discharge  when,  in  defence,  the  animal  wishes 
rapicUy  to  reduce  its  bulk. 

Hervous  System  and  Vascular  Apparatus  of  Opliiurids.t— M.  S. 
Gu^not  has  examined  the  nerve-trunks  of  Ophiurids  after  treatment  witii 
osmic  acid  and  distilled  water,  and  finds  that  they  are  formed  of  an 
epithelium  of  elongated  cells,  among  the  bases  of  which  very  fine  nerve- 
fibrils  run.  The  epithelial  nuclei  are  all  placed  above  the  fibrils,  and 
it  is  they  which  were  taken  by  MM.  Teuscher  and  Eoehler  for  nerve- 
oells.  The  histological  characters  of  the  nerve-trui^  of  Ophiurids 
are,  then,  exactly  the  same  as  those  of  Asterids.  The  nervous  ring,  in 
addition  to  the  ambulacral  nerves,  gives  off  two  branches  in  each  inter- 
radius  ;  the  more  external  of  these  goes  directly  to  the  large  external 
interradial  muscle,  and  the  other,  which  is  larger,  gives  branches  to  the 
dental  papillsB.  In  the  Ophiurids  which  were  examined  the  oesophagus 
was  found  to  be  directly  continuous  with  the  nerve-ring  by  a  delicate 
membrane  in  which  nuclei  are  scattered;  in  Asterids  the  two  are  in 
more  obvious  connection.  In  the  Eurycdidsd  the  oesophagus  receives 
numerous  nerves,  united  into  a  plexus,  which  becomes  united  witii  the 
nerve-ring. 

Branches  from  the  radial  nerves  penetrate  the  ossicles  of  the  aim 
and  terminate  in  the  intervertebral  muscles,  which  are  the  active  agents 
in  locomotion.  The  branches  distributed  to  each  spine  have  each  a  small 
swelling  formed  by  nerve-cells  or  fibres ;  they  extend  some  way  along 
the  axis  of  the  spine,  and  then  become  lost  in  its  substance. 

The  circular  and  radial  vessels  which  MM.  Ludwig  and  Koehler 
have  called  the  vascular  system  are  only  connective-cells  and  fibres,  and 
have  no  morphological  value.  There  is  a  supraneural  sinus  (the  peri- 
hemal  of  Ludwig  and  Eoehler),  within  this  a  nerve-trunk,  then  a  vascular 

*  Ann.  and  Mag.  Nat  Hist,  zx.  (1887)  pp.  821-6. 
t  Gomptes  BenduB,  ov.  (1887)  pp.  818-20. 
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fidnos  (perihflBmal  of  Lndwig  and  Eoebler,  to  which  alone  the  term  is 
applicable),  and  then  the  ambolacral  canal.  The  yascnlar  ring  is  con- 
nected to  the  aboral  by  a  sinns  which  incloses  the  oYoid  gland  and  the 
sand-canal ;  the  aboral  ring  gives  off  the  genital  yessels  which  form  a 
blootl-sinus  around  the  genital  caBca ;  in  the  interior  of  the  aboral  ring 
and  its  appendages  there  is,  as  in  Asterids,  a  genital  cord,  at  the  expense 
of  which  the  genital  orcans  are  formed;  this,  in  the  adult,  becomes 
fused  with  the  base  of  each  genital  organ.  It  incloses  a  certain  number 
of  nuclei  and  of  cells  which  are  similar  to  those  of  the  ovoid  gland ;  in 
addition  there  are  cells  of  large  size,  with  a  large  nncleolated  nucleus, 
which  are  identical  with  young  ova  and  the  mother-cells  of  spermatozoa ; 
where  the  genital  cord  is  in  contact  with  the  genital  casca  the  cord  is 
composed  solely  of  these  cells. 

The  lymphatic  glands  are,  partly,  the  Polian  vesicles  for  the  ambu- 
lacral  apparatus,  as  in  Asterids  and  Holothurians,  partly  the  ovoid  gland 
for  the  vascular  apparatus  and  general  cavity,  and,  partly,  the  small 
glands  which  are  placed  at  the  outer  extremity  of  the  respiratory  deft ; 
Uie  products  of  these  last  are  probably  destined  for  the  genital  vascular 
apparatus. 

Development  of  Apical  Plates  in  Amphiura  sqnamata.*— Dr.  P.  H. 
Carpenter  takes  as  his  text  Mr.  J.  W.  Fewkes's  recent  observations  on 
the  development  of  the  calcareous  plates  of  Amphiura  squamata.  He 
urges  that  the  radial  plates  are  mutually  homologous  in  Ophiurids  and 
Urchins,  Asterids  and  Crinoids,  and  that  the  relative  time  of  their 
appearance  is  of  no  general  morphological  importance.  As  against 
Fewkes's  view  that  the  radial  shields  of  Amphiura  are  the  homologues 
of  the  first  brachials  of  a  Crinoid,  three  objections  are  raised.  Many 
Crinoids  have  no  paired  first  brachials,  for  they  have  only  five  arms ; 
the  only  genera  in  which  the  paired  first  brachials  rest  directly  on  the 
primary  radials  are  the  aberrant  Allagecrinus  and  TrtbachiocrinuBj  but 
this  is  not  the  case  all  round  the  cup;  the  radial  shields  are  often 
separated  from  the  primaries  by  a  series  of  intermediate  plates,  which 
exhibit  no  general  constancy  of  arrangement  Dr.  Carpenter  would 
prefer  to  regard  the  radial  shields  of  Ophiurids  as  being,  like  the 
terminals  of  both  Ophiurids  and  Asterids,  without  representatives  in 
the  Crinoidea. 

In  defence  of  his  homologization  of  certain  intraradial  plates  in 
Amphiura  with  the  basals  of  Crinoids  the  author  points  out  that  the 
plates  in  question  have  an  interradial  position  within  the  ring  of 
radials,  and  are  at  one  stage  of  development  the  only  adaxial  interradial 
plates;  so  that  they  correspond  exactly  to  the  basals  of  monocyclic 
Crinoids  and  to  the  so-called  genitals  of  Urchins  and  Asterids. 

Attention  is  particularly  directed  to  the  considerable  difference  in 
the  order  of  formation  of  Uie  principal  apical  plates  in  the  American 
and  European  varieties  of  the  same  species ;  though  this  does  not  seem 
to  have  attracted  the  special  notice  of  Mr.  Fewkes,  it  bears  very  strongly 
on  any  argument  as  to  homology  which  can  be  extracted  from  differences 
in  the  time  of  appearance  of  plates. 

Calcareous  Corpuscles  of  Holofhurian8.t — M.  E.  H^rouard  has 
examined  the  calcareous  deposits  of  a  number  of  dendrochirotous  Hole- 

♦  Quart.  Joarn.  Micr.  Soi.,  xxviii.  (1887)  pp.  803-17. 
t  Comptes  Rendos,  cv.  (1887)  pp.  875-6. 
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ihnrians.  He  finds  that  the  basis  of  each  is  a  gronp  of  h^iagonal 
prismatic  cells,  arranged  in  a  single  layer.  Four  adjacent  cells  serve  as 
the  centre  of  attraction  for  the  calcareous  molecules,  and  give  rise  to  an 
X-shaped  corpuscle.  The  calcareous  deposit  next  attacks  the  other 
lateral  walls  of  the  four  cells,  but  the  bases  of  these  always  remain  free 
from  any  deposit ;  the  centre  of  each  cell  is  occupied  by  the  nucleus, 
the  presence  of  which  explains  the  holes  in  these  bodies.  As  the  deposit 
is  most  abundant  along  the  crests  of  the  hexagonal  cells,  the  surface  of 
the  corpuscle  becomes  ridged.  These  four  cells  the  author  proposes  to 
call  the  four  fundamental  cells  of  the  corpuscle,  and  he  applies  the  term 
of  fundamental  calcareous  corpuscle  to  tiie  body  which  arises  by  the 
calcification  of  the  lateral  walls  of  these  four  cells.  This  fundamental 
form  is  common  to  all  the  species ;  the  differences  seen  in  various  forms 
are  due  to  the  mode  of  calcification  of  the  surrounding  cells. 

Coelenterata. 

Morphology  of  Siphononhora.* — In  continuation  f  of  his  studies  on 
this  subject,  Prof.  C.  Chun  describes  the  post-embryonic  development  of 
Physalia.  He  has  been  able  to  undertake  this  investigation  thanks  to 
the  collections  made  on  board  the  'Vittore  Pisani,'  and  he  has  been 
fortunate  enough  to  find  specimens  which  connect  the  larvce  described 
in  1858  by  Hiuley  with  adalt  forms.  In  a  larva  of  5  mm.  it  was  seen 
that  the  lower  third  of  the  air-sac  is  converted  by  a  circular  constriction 
into  an  air-fonnel;  the  polymorphous  appendages  of  the  trunk  are 
distinctly  differentiated  into  two  groups,  one  larger  than  the  other. 
There  was  no  indication  of  the  crest.  In  the  later  stashes  the  airnsao 
was  more  extensive,  the  crest  developed,  and  the  appendages  increase^ 
in  number.  The  air-sac  traverses  the  cavity  of  the  enlarged  trunk  in 
an  oblique  direction,  and  in  such  a  way  that  the  funnel  approaches,  near 
the  anterior  larger  group  of  appendages,  the  wall  of  the  body,  where  it 
flattens  out  into  a  sharply  circumscribed  plate.  This  "air-plate" 
consists  of  a  single  layer  of  ectodermal  cylindrical  epithelium,  which 
passes  at  the  margin  into  the  flattened  epithelium  of  the  inner  wall  of 
the  air-sac.  This,  though  it  has  escaped  the  notice  of  all  observers, 
grows  to  a  considerable  size,  and  is  homologous  with  the  secondary 
ectoderm  in  the  pneumatophore  of  the  PhysophorideB  ;  like  it,  it  is  the 
organ  for  the  secretion  of  the  gas  contained  in  the  air-sac ;  the  great 
development  of  the  secondary  ectoderm  explains  the  rapid  renewal  of 
the  air  in  the  bladder. 

The  recognition  of  a  structure  homologous  to  the  air-funnel  makes  it 
possible  to  understand  the  pneumatophore  of  Phyaalia  in  all  stages  of 
development  A  line  drawn  from  the  centre  of  the  air-plate  through  the 
pore  corresponds  to  the  primary  axis  of  the  pneumatophore  of  the 
PhysophoridsB ;  the  asymmetry  of  the  bladder  of  FhysaJia  becomes 
marked  very  early. 

The  structure  of  the  crest  is  more  complicated  than  has  been  hitherto 
supposed;  there  is  a  longitudinal  septum  which  divides  it  into  two 
halves ;  with  this  tile-like  septa  become  connected,  which  arise  from 
its  Aree  edge  and  overlie  the  transverse  septa  of  flie  first  and  second 
order,  and  extend  as  far  as  the  air-umbrella.  Notwithstanding  the 
great  development  of  its  musculature,  by  means  of  which  the  living 

♦  ZooL  Anzeig.,  x.  (1887)  pp.  557-61,  574-7.      f  See  this  Journal,  1887,  p.  970. 
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animal  is  capable  of  making  the  most  varions  cbanges  in  the  form  of  its 
body,  it  may  be  referred  to  the  arrangement  general  among  Pnemna- 
tophora. 

The  supporting  lamella  of  the  air-umbrella  gradaally  widens  out  and 
forms  a  considerable  layer,  which  in  section  is  seen  to  be  concentrically 
striated  ;  it  is  clearly  secreted  by  ectoderm  cells.  The  pneumatophore 
early  takes  on  its  characteristic  triangular  form,  which  is  especially 
distmct  throughout  life  in  P.  utriculus.  Various  parts  of  the  author's 
description  will  be  more  easily  comprehended  when  they  appear  in  the 
promised  illustrated  memoir. 

Influence  of  Salinity.* — ^Herr  0.  F.  W.  Erukenberg  has  made  an 
elaborate  series  of  experiments  on  the  relation  of  the  salt  content  of 
Medusas  to  the  salinity  of  the  surrounding  water.  (1)  The  fluid  in  the 
disc  always  closely  corresponds  in  salinity  to  the  surrounding  water ;  in 
waters  with  less  salt,  however,  the  salinity  of  the  disc  bears  a  much  greater 
proportion  to  that  of  the  water  than  occurs  in  the  MedusaB  of  Salter  seas. 
(2)  From  the  examination  of  seven  different  forms  of  Medusa,  it  was 
seen  that  in  regard  to  the  salinity  of  the  water  leaving  the  disc  no 
noteworthy  differences  obtained.  (3)  There  is  no  evidence  to  suggest 
that  the  ^dinity  of  the  disc  in  salt  seas  can  sink  below  that  of  the 
surrounding  water  without  danger  to  life.  The  study  of  Bed  Sea  forms 
showed  on  the  contrary  that  as  long  as  the  external  salinity  does  not 
exercise  any  injurious  iiifluence  on  the  life  of  the  organism  the  internal 
salinity  is  always  greater  than  that  of  the  water. 

Erukenberg  has  made  a  very  extensive  series  of  experiments,  of 
which  the  tabulated  results  are  given,  on  the  loss  of  water  when  the 
Medus89  are  removed  from  their  medium,  and  on  the  influence  of 
numerous  reagents.  (1)  The  loss  of  water,  which  takes  place  by  a 
special  process,  occurs  much  more  rapidly  in  air  than  in  sea  or  distilled 
water.  (2)  It  is  much  more  rapid  in  the  flrst  hours  of  exposure  to  dry 
air.  (3)  The  loss,  especially  at  first,  is  greater  in  distilled  than  in  sea- 
water.  The  influence  of  numerous  reagents  on  the  loss  of  water  is  then 
chronicled. 

Finally,  the  author  sums  up  all  the  various  ways  in  which  water 
may  pass  into  or  out  of  an  organism,  and  inquires  how  it  passes  out  in 
Medusae.  He  regards  it  as  quite  certain  Uiat  diffusion  has  nothing 
to  do  with  the  process.  The  water  passes  in  by  absorption,  but 
Erukenberg  is  unable  to  decide  whether  it  passes  out  by  exudation  or 
in  a  purely  mechanical  fashion,  or  by  both  combined. 

Colours  of  Corals-t— Br.  G.  F.  W.  Erukenberg  has  made  a  study  of 
the  colours  of  the  living  corals  in  the  Red  Sea.  It  is  well  known  that 
the  coral  banks  afford  a  feast  of  colour  hardly  to  be  surpassed  by  any 
other  of  nature's  displays.  The  species  which  he  investigated  were 
Siylophora  subseriata  Efarbg.,  Pocilhpora  hemprichi  Ehrbg.,  Sertatopora 
9pino8a  M.  E.  and  H.,  Madrepora  haimei  M.  E.  and  H.,  Favia  ehrenbergt 
Elz.,  Oalaxea  irregularis  M.  E.  and  H.,  Mmtipara  tuberosa  Elz., 
Turhinaria  conica  Elz.,  and  Tubipora  hemprichi  Ehrbg. 

In  these  species  Erukenberg  found  the  following  pigments : — (1)  the 
yellowish-brown  colouring  matter  of  the  so  called  "  yellow  cells "  of 
the  Actinidae,  which  exhibits  a  deceptive  resemblance  to  the  hepatochrome 

♦  Vergl.  Phyeiol.  Studien,  U.  Beihe,  4  Abth.  (1887)  pp.  1-58. 
t  Ibid.,  pp.  172-87  (1  pi.). 
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(MacMmm's  enterocblorophyll)  of  higber  Invertebrates;  (2)  Anihea- 
green ;  (3)  rose  and  porple-red  Floridine ;  (4)  a  (yellow)  Uranidine ; 
(4)  chloropbane-  and  rhodophane-like  lipocliromes,  bat  in  small 
quantity  as  in  Anemonia ;  (6)  a  red  lipoobromoid  wbieb  is  not  readily 
dissolved  out. 

Tbe  extraction  and  examination  of  the  different  pigments  are 
described,  and  a  spectrum  table  is  appended.  The  colouring  matter  of 
tbe  yellow  cells  of  Anemonia  is  constantly  to  be  found  in  stone  corals. 
The  most  abundant  associated  pigment  is  a  yellow  uranidine  which 
entirely  resembles  aplysinofalvine.  Floridine,  which  is  common  in 
sponges,  is  also  very  frequent  among  corals.  The  persistent  red  of  the 
noble  coral  (Corallum  mbrum\  and  of  the  organ-pipe  coral  (Tubipora 
musica)  resembles  that  of  many  mollusc  shells,  and  consists  of  a  rhodo- 
phane  pigment  combined  with  the  lime. 

Hervons  Tracts  in  Aloyonids.* — ^Dr.  C.  F.  W.  Erukenberg  has 
investigated  the  nervous  physiology  of  Xenia  in  order  to  elucidate  the 
relations  of  dependence  between  the  individual  polyps  and  the  colony. 
Something  has  already  been  done  in  this  direction  with  Polyzoan 
colonies,  but  hardly  anything  has  yet  been  achieved  with  Alcyonids. 

By  a  series  of  experiments  the  following  fitcts  were  esteblished  in 
regard  to  individual  polyps : — (1)  conducting  nervous  strands  penetrate 
the  entire  body  of  the  polyp,  on  the  sides  of  the  wall  as  on  the  basal 
plate,  both  in  the  oral  disc  and  in  the  tentacles;  (2)  stimuli  from 
one  half  of  the  body  to  the  other  pass  more  readily  vii  the  oral  disc 
than  by  means  of  the  strands  in  the  basal  plate;  (8)  stimuli  pass 
more  readily  from  the  base  to  the  mouth-disc  than  in  the  opposite 
direction.* 

In  regard  to  the  more  difficult  problem  of  the  relation  of  the  indi- 
viduals to  the  general  colony,  EruKenberg  draws  the  following  con- 
clusions from  his  experiments : — (1)  All  portions  of  the  Xenia  colony 
are  provided  with  contractile  tissue.  The  contractions  are  directly 
under  the  influence  of  a  ganglionic  network,  which  is  somewhat  su^r- 
ficially  spread  out  in  the  brandies,  the  stem,  and  the  foot-plate.  (2)  The 
ganglionic  network  is  much  more  sparsely  developed  in  that  portion  of 
the  colony  which  simply  supports  (the  branches,  the  stem,  and  the  foot- 
plate) than  in  the  oral  disc  and  tentacles  of  the  polyps.  Ito  influence  is 
especially  marked  in  the  stem  on  such  portions  as  underlie  the  branches, 
where  there  must  be  larger  aggregates  of  ganglia.  This  fiEust  seems  to 
explain  why  influences  take  effect  almost  exclusively  above  the  point  of 
irritation,  and  not  backwards  from  it.  (8^  Stimulation  of  a  point  on 
the  stem  is  much  more  readily  propagated  in  the  transveise  than  in  the 
basal  direction.  Hence  may  be  inferred  the  existence  of  cross  anasto- 
moses in  the  ganglionic  network.  The  relations  are  very  lucidly  dis- 
plaved  in  a  diagrammatic  figure. 

Finally,  the  author  devotes  some  space  to  a  criticism  of  certain  re- 
searches of  Keller  on  the  contractions  of  Xenia,  The  gist  of  these 
observations  lay  in  the  conclusion  that  on  the  peristome,  probably 
on  the  margin  and  near  the  base  of  the  tentacles,  motor  cenl^  were 
present  which  occasioned  rhythmic  contractions.  With  the  same  species 
{Xenia  fuicesceni),  and  at  the  same  locality  (Suakim),  Erukenberg  was 
quite  unable  to  observe  the  rhythmic  contractions  which  Eeller  even 

•  Vergl.  Physiol.  Studlen,  II.  Reihe,  4  Abth.  (1887)  pp.  59-76  (1  pK). 
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counted.  He  suggests  that  the  abundant  suspended  particles  in  the 
canal-water  of  Suakim  caused  the  contractions  which  Keller  regarded 
as  rhythmic.  On  experimental  and  histological  grounds  Rrukenberg 
regards  their  existence  as  very  improbable. 

Porifera. 

Sponges.* — Prof.  W.  J.  Sollas  has  a  well-illustrated  general  article 
on  Bponges.  In  the  account  of  structure  and  form  he  commences  with 
a  description  of  Aacetia  primordialiSf  as  a  simple  sponge ;  the  various 
modifications  undergone  by  the  canal-system  are  next  described,  in 
connection  with  which  the  term  of  prosopyle  is  applied  to  the  pores 
which  lead  directly  into  the  radial  tubes  or  paragastric  cavity.  In  the 
skeleton,  megascleres  or  skeletal,  and  microscleres  or  flesh,  spicules  are 
distinguished;  the  modifications  of  these  are  described,  considerable 
additions  being  made  to  the  terminology  of  the  skeletal  constituents. 

In  the  account  of  the  histology  of  the  mesoderm  various  kinds  of 
cells  are  distinguished;  the  stellate  connective-tissue  corpuscles  are 
called  coUencytes,  and  the  tissue  collenchyme.  Cystenchyme  consists 
of  closely  adjacent  large  oval  cells,  and  is  particularly  found  in  certain 
Tctractinellids.  Long  fusiform  connective-tissue  cells  are  called  desma- 
cy  tes ;  they  often  form  the  greater  part  of  the  cortex  of  a  sponge.  In  all 
higher  forms  contractile  fibre-cells  or  myocytes  are  to  be  found,  and 
there  appears  to  be  more  than  one  kind  of  them.  The  supposed  sense- 
cells  are  called  aBsthacytes. 

With  regard  to  protoplasmic  continuity.  Prof.  Sollas  says,  "  In  most 
sponges  a  direct  connection  can  be  traced  by  means  of  their  branching 
processes  between  the  coUencytes  of  the  mesoderm  and  the  cells  of  the 
ectodermal  and  endodermal  epithelium  and  the  choanocy  tes  of  the  flagel- 
lated chambers.  As  the  coUencytes  are  also  united  among  themselves, 
they  place  the  various  constituents  of  the  sponge  in  true  protoplasmic 
continuity.  Hence  we  may  with  considerable  probability  regard  the 
coUencytes  as  furnishing  a  means  for  the  transmission  of  impulses ;  in 
other  words,  we  may  attribute  to  them  a  rudimentary  nervous  function." 

The  extraordinary  profusion  of  sponge-spicules  in  some  modem 
marine  deposits  and  in  the  ancient  stratified  rocks  is  accounted  for  by 
the  fact  that  the  sponge  is  constantly  producing  and  disengaging  spicules. 
Each  spicule  originates  in  a  single  cell  or  scleroblast. 

The  phylum  Parazoa  or  Spongiaa  is  thus  divided  : — 
Branch  A.  Megamastictora.        Branch  B.  Micromastictora. 
Class.  Calcarea.  Class   I.  MyxospongiaB. 

„     II.  Silicispougiffi. 
Sub-class  i.  Hexactinellida. 
„        ii.  Deroospongisd. 
Tribe  a.  Monaxonida. 
„      b,  Tetractinellida. 

A  sufficiently  detailed  systematic  classification  is  given. 

The  asexual  and  sexual  modes  of  reproduction  are  described,  and  a 
notice  is  given  of  the  two  chief  types  of  development ;  one,  which  is 
common  among  the  calcareous  sponges,  is  characterized  by  the  **  amphi- 
blastula,"  and  the  other  by  the  *•  planula  "  stage. 

A  short  account  is  given  of  the  Uttle  that  is  known  as  to  the  physiology 

♦  Enoycl.  Brit.,  xxii.  (1887)  pp.  412-29. 
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of  sponges,  and  of  their  distribution,  as  to  which  our  information  is  very 
fra^entary.  After  a  selected  list  of  works  treating  on  sponges,  Prof. 
SoUas  gives  an  account  of  the  mode  of  taking,  cultivation,  and  prepara- 
tion for  market  of  officinal  sponges. 

Skeleton  of  Calcareous  Sponges.* — Prof.  V.  v.  Ebner  has  submitted 
the  spicular  skeleton  of  calcareous  sponges  to  a  searching  analysis,  and 
comes  to  the  conclusion  that  the  spicules  are  always  "  bio-crystals." 
*<The  spicules  are  mixed  crystals^  mainly  composed  of  calc-spar, 
containing  no  organic  material ;  the  outer  form  is  without  the  true 
crystalline  contour,  but  is  determined  by  the  specific  activity  of  the 
organism  ;  the  internal  structure,  though  perfectly  crystalline,  stands  in 
re&tion  to  the  external  form  by  a  peculiar  distribution  of  the  mixed 
ingredients."  The  mixture  of  salts  is  due  to  contemporaneous  excretion 
of  more  than  one.  More  briefly  he  reviews  the  skeleton  of  calcareous 
AlgSB,  Foraminifera,  Coelenterates,  and  Echinoderms,  in  which  marked 
differences,  and  at  the  same  time,  striking  resemblances  occur.  '*  In  the 
formation  of  bio-crystals  the  crystallographic  orientation  of  the  substance 
first  excreted  is  alone  determinative,  and  all  the  rest  of  the  substance  is 
formed  on  the  above  foundation  according  to  the  laws  of  crystallization, 
without  special  activity  of  the  protoplasm,  which  has  only  a  moulding 
influence  on  the  external  form  and  on  the  mixture  of  material.  When, 
however,  organic  material  is  excreted  along  with  the  calc-spar,  as  in  the 
calcareous  membranes  of  corallines  and  spicules  of  corals,  there  is  no 
longer  a  uniform  crystallization."  It  is  still  a  crystalline  excretion,  but 
the  molecules  of  oarbonate  of  lime  arrange  themselves  in  a  fashion  "  in 
general  like  that  found  in  non-calcified,  doubly-refractive  tissues." 

Hew  System  of  Chalininse.t — Mr.  A.  Dendy  has  some  criticisms  on 
a  recent  publication  by  Dr.  B.  von  Lendenfeld  d^ing  with  the  Chalininsd 
of  the  Australian  region.  He  points  out  that  the  generalization  that 
there  are  no  iucrusting  Ghalinids  is  contradicted  by  Dr.  Lendenfeld's 
definition  of  his  new  species  Hoplochalina  incrustans.  There  are  some 
important  divergences  between  the  letterpress  describing,  and  the 
figures  illustrating  the  canal-system,  the  latter  giving  representations  of 
certain  remarkable  funnel-shaped  canaliculi,  such  as  neither  Mr.  Dendy 
nor  any  other  author  has  yet  found  in  a  Chalinid  sponge. 

The  systematic  classification  of  the  OhalinineB  is  severely  dealt  with, 
and  evidence  is  afforded  of  Dr.  von  Lendenfeld  having  adopted  in  the 
main  the  classification  of  Messrs.  Bidley  and  Dendy,  "  but  instead  of 
giving  it  in  the  way  we  gave  it,  and  with  the  significance  which  we 
attached  to  the  different  groups,  he  has  modified  it  to  suit  his  present  pur- 
poses, thereby,  in  my  opinion,  almost  entirely  destroying  its  value." 
Spicules,  it  is  urged,  not  spongin,  must  be  taken  as  guides  to  classification. 

Fresh'Water  Sponges.^ — ^Mr.  E.  Potts  has  published  a  synopsis  of 
the  known  American  forms  of  fresh-water  sponges,  with  descriptions  of 
those  niuned  by  other  authors,  &c.,  from  all  parts  of  the  world.  After  a 
general  account  of  their  structure,  and  of  the  means  of  collecting, 
observing,  and  mounting  them,  the  author  justifies  his  method  of  nomen- 
clature. 

From  imperfect  memoranda  Mr.  Potts  finds  that  he  has  examined 

♦  SB.  Akad  Wies.  Wien,  xcv.  (1887)  pp.  65-148  (4  pU.). 

t  Ann.  and  Mag.  Nat  Hist.,  xx.  (1887)  pp.  326-87. 

X  Proc.  Acad.  Nat.  Sd.  Fhilad.,  1887,  pp.  158-279  (8  pis.). 
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Spongilla  fragilis  from  at  least  thirty-two  localities  in  eighteen  North 
American  States,  S.  lacustria  from  twenty-six  localities  in  sixteen  States, 
and  Meyenia  fiuviatilis  from  twenty-fire  localities  in  fourteen  States. 
Hardly  any  two  specimens  are  exactly  alike  in  their  so-called  typical 
features,  bat  all  may  be  grouped,  and  common  definitions  or  descriptions 
will,  without  undue  elasticity,  cover  them  all. 

A  diagnosis  of  the  European  Spongillidaa,  translated  from  the 
Bohemian  text  of  Prof.  YejdoTsky,  follows,  and  this  is  succeeded  by  a 
synopsis  of  Mr.  Carter's  classification.  Then  comes  a  key  to  the  spe^cies 
of  SpongiUaj  and  descriptions  of  the  spocies,  those  that  are  American 
being  treated  with  more  detail  than  the  rest.  The  genera  Meyenia, 
Heteromeyenia^  Tuhella,  Parmtda,  Carterius,  Uruguaya,  Fotamolepis,  and 
Luhomirskia  (?)  are  treated  in  the  same  way,  so  that  a  yaluable  com- 
pendium is  produced. 

In  conclusion  the  author  says,  "  Some  points  ....  worthy  of  the 
thought  and  study  of  future  students  haye  ali*eady  been  suggested,  such 
as  the  necemty  of  gemmules  in  fresh  water  as  distinguished  from  marine 
sponges ;  the  process  of  their  formation ;  their  functions,  and  the  means 
by  which  that  end  is  attained ;  the  law  of  variation  in  the  quantity  and 
character  of  the  enyeloping  crust ;  and  the  time  and  mode  of  formation 
of  the  imbedded  armature — all  have  yet  to  be  conclusively  studied. 
Other  questions  of  a  more  limited  character  occur  in  the  search  for  the 
line  of  derivation  that  must  be  supposed  to  run  through  all  the  genera 
and  species ;  and  in  the  association,  apparently  indicated  amongst  other- 
wise dissimilar  species,  by  the  presence  in  them  of  correspondent  forms, 
such  as  the  birotulate  dermals  found  in  certain  SpangiUm  and  Meyenim, 
and  the  more  frequent  recurrence  in  several  genera  of  acerate  dermals 
with  characteristic,  centrally  located,  perpendicular  spines,  &o" 

Development  of  Oeneratiye  Products  in  Spongilla.* — Herr  E. 
Fiedler  argues,  against  Prof.  Goette,  the  unicellularity  of  the  ovum  of 
SpongiUa.  He  has  always  found  distinct  cell-boundaries  in  the  egg-cell, 
and  only  one  nucleus.  Double  coloration  with  picrocarmine  and  '*  bleu 
de  Lyon,"  with  quick  washing  of  the  sections  with  slightly  ammoniacal 
alcohol,  gives  a  bright  red  colour  to  the  nucleus,  and  colours  blue  even 
the  smallest  parts  of  the  yolk.  The  author  finds  that  the  large  round 
vitelline  spheres  do  not,  as  Goette  imagines,  appear  first,  but  tiiat  they 
are  preceded  by  all  possible  stages  of  smaller  yolk  elements.  The  folli- 
cular cells  are  regarded  as  parenchymatous  cells  which  have  been 
flattened  out  by  the  pressure  of  the  growing  egg.  Some  of  them  appear 
to  be  special  nutrient  cells,  and  often  their  amoeboid  processes  may  be 
seen  pushing  themselves  between  the  ordinary  follicular  cells  towards  the 
egg,  without,  however,  fusing  with  it.  They  prepare  in  their  interior 
material  which  is  to  be  regarded  as  preparatory  to  yolk-stuff,  and  which 
is  given  up  to  the  egg  by  diffusion. 

In  addition  to  tiiese,  there  are  certain  amoeboid  wandering  cells  of 
another  kind,  the  body  of  which  is  quite  regularly  filled  by  ra&ier  large 
particles.  Thoy  correspond  to  those  described  in  the  Galcarea  by 
Polejaeff.  They  are  scattered  through  the  whole  body  of  the  sponge,  but 
are  especially  numerous  below  and  among  the  cells  of  the  cortex,  and 
more  particularly  near  the  afferent  orifices.  They  have  probably  a 
nutrient  function. 

♦  Zool.  Anzeig.,  x.  (1887)  pp.  631-6. 
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The  growing  egg  becomes  more  and  more  filled  by  yolk-grannles,  but 
tbe  nnclens  never  disappears  completely,  though  it  often  approaches  the 
surface.  This  position  is,  no  doubt,  to  be  correlated  with  the  extrusion 
of  the  polar  globules. 

Spermatogenesis  is  on  the  second  type  of  Polejaeff.  There  is  no 
special  covering-cell  or  primitive  sperm-cell.  In  division,  karyokinesis 
was  frequently  observed. 

Protozoa. 

Conjugation  of  ParamflBoium.* — M.  E.  Maupas  finds  that  the  con- 
jugation of  male  and  female  pronucleus  as  previously  described  by  him 
vras  admirably  figured  by  Balbiani  in  IdSS.f  Maupas  had  known  the 
compressed  summary  in  the  Gomptes  Bendus,  but  not  the  full  research 
vdth  plates.  Balbiani  figured  ihe  process  beautifully,  but  regarded 
what  he  figured  as  the  longitudinal  division  of  the  micro-nuclear 
(nucleolar)  element.  At  this  time  only  Wameck,  in  another  overlooked 
research  (1850),  had  observed  the  conjugation  of  pronuclei  in  the  ova  of 
I/ymnaeus,    This  was  reobserved  in  1874  by  Biitschli  in  a  nematode. 

The  phenomena  described  by  Maupas  have  now  been  observed  in 
nine  ciliated  Infuisorians :  Parameecium  caudatum,  P.  aurelia^  Stylonichia 
pu^ulatOy  Onychodromw  grandis^  Spirostamum  teres,  Leucaphrya  piUula, 
fktplotea  charon^  LoxophyUum  faaciola,  and  Faramaecium  hwraaria 
(Balbiani). 

M.  Maupas  reaffirms  his  certitude  as  to  the  seven  first  stipes  in  the 
complex  process.  The  micro-nucleus  increases,  divides,  elinunates  ele- 
ments, differentiates,  elements  are  exchanged,  and  two  portions  (male  and 
female)  conjugate.  A  single  nucleus  results,  and  this  divides  twice. 
The  further  reconstitutive  changes  are  less  certain.  He  is,  for  instance, 
in  doubt  as  to  the  persistence  of  the  original  nucleus. 

Hew  Fresh-Water  Infusoria.^ — ^Dr.  A.  0.  Stokes  describes  a  number 
of  new  fresh-water  Infusoria.  Hexamita  spiralis^  from  the  intestinal 
canal  of  the  tadpole  of  the  common  toad,  differs  from  previously  observed 
species  by  the  presence  of  two  contractile  vacuoles  and  the  spiral  dis- 
position of  two  of  the  anterior  flagella ;  Petalomanaa  doraalis  which  has 
a  conspicuously  developed  centro-dorsal  upright  plane,  and  P.  sulcata 
are  both  from  pond  water.  A  new  genus,  UrcedU^pm^  is  established  for 
Ureeolus  sahulanu  Btokee ;  in  it  the  entire  cuticular  surface  is  more  or 
less  covered  by  adherent,  irregular,  and  angular  sand-grains.  Trackelo' 
numas  ureeclata,  T.  verrucosa,  and  T,  acarUhostoma ;  Anisonema  solmota, 
Protopteridinium  limbatum^  and  Holophrya  omata  follow.  Saprophilus  is 
a  new  genus  for  5.  agitatw  sp.  n.;  these  animalcules  are  essentially 
scavengers  which,  rapidly  undergoing  fission,  swarm  in  crowds  round  and 
within  the  dead  bodies  of  various  small  aquatic  animals.  Bothriostoma 
undulans  g.  et  sp.  n.,  is  a  heterotrichous  form,  in  which  the  left-hand 
border  of  the  peristome  carries  a  series  of  large  cilia,  while  the  posterior 
portion  of  the  right-hand  margin  supports  an  undulating  membrane.  A 
second  species  oi  Hymenostoma,  H,  magna  [urn],  is  described ;  it  may  be 
easily  distinguished  from  H,  hymenophora  by  its  larger  body ;  conjugation 
has  been  observed,  union  taking  place  between  the  ventral  surfaces  of 
tbe  right-hand  body  margins.    There  are  four  new  species  of  Vorticdlai 

*  Gomptes  Rendaa,  cv.  (1887)  pp.  955-7.    See  this  Journal,  1887,  p.  973. 
t  Ibid.,  xlvi.  (1858)  p.  628,  and  Jonm.  de  Physiol.,  i.  (1858)  p.  847,  pi.  iv. 
t  Proc  Amer.  PhiL  6oc.,  xxiv.  (1887)  pp.  244-55  (1  pi.). 
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F.  pusilla,  V.  moUi8y  F.  oqtM  [e]  duleis,  and  F  pUUytoma.  Opercularia 
allenai  is  aboat  twice  as  large  as  0.  nutans,  while  the  height  of  its  colony 
is  much  less;  0.  vestita  is  also  described.  Thuricolopsis  differs  from 
Thuricola  in  that  the  loricsd  have  an  internal,  narrow,  flexible,  Talre- 
rest,  and  the  zooid  is  attached  posteriorly  to  the  lorica  by  a  distinctly 
developed  pedicle.  In  this  genns  are  placed  Thuricola  innixa  Stokes, 
and  T.  keUicottiana  sp.  n.  Platycola  ccelochUa  and  Lagenaphrys  pcUina 
are  next  described.  HUtrio  erethisHcus  is  very  difficult  to  stndy  owing 
to  the  animalcule  having  **  a  most  annoying  habit  of  suddenly  darting 
backward  for  a  distance  seldom  exceeding  its  own  length."  Descrip- 
tions of  Solenophrya  odontophora^  Adneta  bifaria,  A,  macrocauliSf  and 
A.  acuminata  complete  the  paper. 

EelationsMps  of  Foraminifera.*  —  Herr  M.  Neumayr  divides 
shelled  Foraminifera  into  three  phylogenetio  grades;  (a;  the  quite 
irregular  and  primitive  Astrorhi^idas ;  (6)  the  series  with  merely 
agglutinated  shells  ;  (c)  the  compactly  shelled  forms  which  he  believes 
tohave  arisen  from  the  former.  His  classification  is  thus  summarized 
(in  compressed  form). 


GaloareouB 
grade. 

SpiriUinidB. 
Perforate. 

Peneroplifl. 

MilioliBSB. 

Comuspira. 
Imperforate. 
Comuspirids. 

ChiloBtomelln. 
? 
Perforate. 
TextUlaridB. 

Nummulites. 

Oycloolypeus. 

Botalia. 

Globigerina. 

Polystomella. 

Nodosaria. 

Perforate. 
Lituolid. 

Fusulina. 

Perforate. 
FuBuIinella. 

Imperforate. 
Fusulinid. 

Coraaspirid 

agriutinated  g^-^j^ 
^^^^'                 tbamma7 

TextiUarid 
type. 

Lituolid  type, 
e.g.  Lituola 
Endothyra. 

Trochammina. 

Fu8ulinid,e.g. 
Fusulinella 
p.  p.  (cf.  En- 
dothyra). 

Irregular  I 

agglutinated' 
grade.  I 


Astrorbuddie. 


Karyokinesis  of  Eu^^lypha-t— Herr  W.  Schewiakoff  has  made  a 
careful  study  of  the  phenomena  of  division  in  Euglypha  alveolaia. 
Division  is  prefaced  by  the  protrusion  of  cell-protoplasm  and  of  shell 
plates  from  the  mouth  of  the  shell.  The  protrusion  as  it  grows  is  clad 
with  a  new  shell,  over  which  for  a  time  the  alveolar  and  granular  proto- 
plasm flows.  The  internal  changes  begin  in  the  protoplasm  of  the 
hyaline  zone,  which  increases  in  volume,  and  diflerentiates  into  two 
layers — an  outer,  denser  and  reticulate  stratum,  and  an  inner  dear 
region  round  the  nucleus. 

(V)  The  nucleus  is  homogeneous,  and  not  rich  in  chromatin. 
(2)  The  *'  oyto-chylema "  of  the  clear  region  penetrates  the  persistent 
nuclear  membrane,  and  conditions  the  increase  of  the  nucleus,  which 
acquires  a  reticulate  structure  and  more  chromatin.  The  nudeo- 
hyaloplasm  and  the  fine  granules  accumulate  at  the  nodes  of  the  net- 

♦  SR  Akad.  Wiss.  Wien,  xcv.  (1887)  pp.  156-86. 
t  Morph.  Jahrb.,  xiii.  (1887)  pp.  198-258  (2  pis.). 
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work  ftnd  form  coarser  moBhes.  (3)  From  the  meshwork  single 
filaments  arise,  with  irregularly  coiled  course.  The  filaments  give  off 
small  processes,  so  that  tibeir  margins  appear  zigzagged.  The  granules 
fuse  to  form  Pfitzner's  chromatin  spheres,  and  the  filaments  finally 
consist  of  alternate  dark  and  clear  discs. 

(4)  The  filaments  become  smooth,  and  are  disposed  parallel  to  one 
another  in  the  peripheral  portion  of  the  nucleus.  Only  a  few  processes 
remain  connecting  the  chromatin  filaments  in  the  so-called  '*  close  coil " 
(dichte  Enauel).  (5)  The  filaments  shorten  and  thicken  to  form  the 
*'  loose  coil,"  and  are  at  the  same  time  bent  into  sickle  shape.  The 
nucleolus  now  disappears. 

(6)  The  cytoplasm  disposes  itself  radially  to  the  surface  of  the 
nucleus.  The  loops  retire  inwards,  and  have  their  apices  directed 
oentrewards.  The  sun-form  arises.  (7)  The  cytoplasm  of  the  clear 
region  begins  to  concentrate  at  the  poles,  the  nucleus  exhibits  amoeboid 
movements,  the  increase  in  size  ceases,  the  nucleus  becomes  again 
spherical.  The  accumulation  of  cytoplasm  at  the  poles  acquires  a  rayed 
structure  (the  polar  rays).  The  rays  converge  towards  the  poles  of  the 
nucleus,  and  meet  in  a  depression.  Here  arises  the  polar  body,  and  at 
the  same  time  appear  the  spindle  nuclear  fibres.  (8)  The  nucleus 
becomes  ellipsoid,  the  loops  have  their  angles  on  the  equatorial  plane, 
the  stellate  form  begins. 

(9)  The  spindle-fibres  grow  from  the  poles  into  the  nucleus,  and 
unite  in  the  equatorial  plane  with  those  from  the  opposite  side.  A 
continuous  nuclear  spindle  is  formed,  which  has  a  directive  influence  on 
the  chromatin  loops.  The  nuclear  spindle  elongates  in  the  direction  of 
the  axis  of  division.  The  loops  become  disposed  in  two  ways—the  outer 
remain  parallel  to  the  equatorial  plane,  the  inner  stand  perpendicularly 
to  the  same.     The  star-form  is  at  its  climax. 

The  loops  become  ribbon-like,  and  begin  to  divide  longitu- 
ly.  The  inner  loops  are  bent  round  to  the  polar  end.  The 
longitudinal  division  occurs.  (11)  With  re-arrangement  the  barrel 
form  arises,  all  the  loops  lie  at  right  angles  to  the  equatorial  plane, 
their  apices  are  turned  to  the  poles.  (12)  The  loops  separate,  move 
polewards,  and  arrange  themselves  radially  round  the  somewhat  flattened 
polar  body.  Thus  arise  daughter-stars,  and  immediately  after  (13)  the 
daughter-sun-forms.  (14)  The  nucleus  is  constricted  into  two,  the 
protoplasm  of  the  clear  zone  is  also  divided,  circulation  begins  in  the 
bodies  of  the  daughter  individuals,  the  plasma  of  the  alveolar  and 
granular  zones  is  divided  between  the  tvo  in  approximately  equal 
portions. 

(16)  Meanwhile  the  daughter  nuclei  undergo  metamorphosis.  The 
poW  body  is  drawn  in,  the  loops  are  drawn  out  into  filaments  to  form 
the  daughter-cells.  (16)  From  the  filaments  connective  threads  proceed ; 
a  coarse  and  then  a  fine  network  is  thus  formed,  the  nucleolus  reappears, 
the  nucleus  acquires  its  normal  structure.  The  plasmic  circulation 
ceases,  pseudopodia  issue  from  the  opening  of  the  cell,  the  daughter 
individuals  separate. 

Changes  in  nudeus  and  protoplasm  appear  contemporaneous.  Only 
the  clear  zone  is  active,  the  rest  of  the  protoplasm  passive.  Whether 
the  penetration  of  the  cyto-chylema  into  the  nucleus  is  the  very  first 
step  or  not  the  author  does  not  venture  to  decide.  .  The  process  is 
clearly  one  of  genuine  division,  and  not,  as  Gruber  maintained,  half-way 

P  2 
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between  division  and  budding.  An  interesting  phenomenon  was  some- 
times observed,  that  after  the  osnal  protrusion  of  protoplasm,  and  after 
the  nndens  had  began  to  go  ahead  in  its  changes,  a  stopjNige  occasionally 
occurred,  the  nucleus  retraced  its  steps,  and  everything  returned  in 
ttaiu  quo. 

The  author  concludes  by  comparing  his  results  with  those  obtained 
in  other  Protozoa,  and  shows  that  a  considerable  manifoldness  in  the 
details  of  indirect  division  must  be  allowed  to  occur. 

Diplocystis  SchneiderL* — Prof.  J.  EUnstler  gives  an  account  of  an 
aberrant  Sporozoon  which  has  been  found  in  the  body-cavity  of  Peru- 
planeia  americana,  and  which  appears  to  be  the  representative  of  a  new 
genus.  It  is  milky  white  and  opaque,  and  may  therefore  be  easily  seen ; 
the  adult  individuals  may  be  as  much  as  2  mm.  long.  The  body  is 
spheroidal  and  monaxial,  and  has  at  first  sight  the  appearance  of  two 
monocystid  Gregarines  united  by  their  corresponding  extremities ;  each 
half  has  its  own  membrane,  and  the  whole  is  surrounded  by  a  general 
envelope,  which  extends  from  one  to  the  other  without  penetrating  into 
the  plcme  of  separation.  This  membrane  is  double,  but  it  is  probable 
that  the  outer  of  the  two  has  been  formed  by  ^e  host,  while  the  inner 
corresponds  to  the  cuticle  (or  epicyte  of  Schneider's  terminology) ;  the 
inner  membrane  is  fine  and  transparent  The  author  is  indlined  to 
disagree  with  Schneider  and  BiitschH  as  to  the  superficial  nature  of  the 
cuticular  strisd  of  Gregarines,  and  thinks  them  to  be  due  to  the  minute 
structure  of  the  cuticle.  In  the  new  genus  the  markings  are  certainly 
not  regular. 

Under  the  cuticle  there  is  a  delicate  layer  of  dense  protoplasm, 
which  is  doubtfully  compared  with  ectoplasm ;  it  is  transparent,  finely 
dotted,  and  scarcely  thicker  than  the  cuticle.  It  entirely  surrounds 
each  of  the  two  vesicles  of  which  the  body  is  made  up,  and  forms 
the  septum  between  them;  but,  as  it  is  single,  and  as  delicate  here 
as  elsewhere,  it  is  clearly  not  due  to  fusion,  but  is  the  continuation 
pure  and  simple  of  the  peripheral  layer  of  the  body.  The  internal 
protoplasmic  mass,  which  must  be  regarded  as  the  endoplasm,  if  the 
other  homologies  are  correct,  is  more  or  less,  but  never  completely, 
fluid,  and  is  filled  with  special  granulations.  When  the  animal  is 
treated  with  potash  or  other  reagents  which  dissolve  the  mmulations, 
the  endoplaon  is  seen  to  have  a  reticular  structure.  The  granules 
present  some  of  the  reactions  of  amyloid  bodies.  The  structure  of  the 
nucleus  recalls  that  of  true  Gregarines,  but  a  difference  from  polycystid 
Gregarines  is  to  be  found  in  the  &ct  that  each  vesicle  has  a  nucleus  or 
body  analogous  thereto. 

The  auSior  gives  an  account  of  the  formation  of  the  nuclei,  and  of 
the  development  of  Diplocystis;  as  to  its  systematic  position,  he  believes 
it  to  be  an  aberrant  type,  showing  afi&nities  both  to  Uie  Gregarinida  and 
the  Ooccidia. 

*  Tablettes  Zodog.,  U.  (1887)  pp.  25-66  (1  pi.). 
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BOTANY. 

A.    OENEBAIi,  includixiff  the  Anatomy  and  Physiologry 
of  the  Phaneroffamia. 

a.  Anatomy.* 
CD  OeU-straotnre  and  Protoplasm. 

Part  taken  by  the  Hudent  in  Cell-diYi8ion.t— Herr  E.  Zaoharias 
states,  as  the  result  of  fresh  observations,  that  the  cell-protoplasm  does 
not  penetrate  into  the  nncleos  during  its  division.  The  nucleus  appears 
to  be  always  sharply  differentiated  from  the  cell-protoplasm  when  it 
passes  over  into  the  **  spindle  "  condition.  Within  the  mother-nucleus 
the  groups  of  filament-segments  of  the  daughter-nuclei  separate  until 
they  reach  the  poles  of  the  mother-nucleus,  and  the  daughter-nuclei 
become  differentiated  from  a  central  part  of  the  mother-nucleus  which 
remains  behind  between  them.  Only  the  framework  of  the  mother- 
nucleus  which  contains  the  nudein  is  completely  taken  up  into  the 
daughter-nuclei ;  a  considerable  portion  of  its  matrix  passes  over  into 
the  cell-protoplasm.  Within  the  remains  of  the  modier-nudeus  the 
cell-plate  is  formed  out  of  the  cell-protoplasm  which  penetrates  into 
it ;  the  remains  of  the  mother-nucleus  are  thus  increased  in  size,  and 
may  be  separated  from  the  daughter-nudei  on  both  sides  by  cell- 
protoplasm. 

Albumen  in  the  Cell-wall.^ — Herr  O.  Elebs  commenting  on  Erasser's 
paper  on  this  subject  and  on  Wiesner's  previous  communications, 
contests  the  assertion  of  the  former  that  alloxan  is  an  unfjedling  test  for 
substances  belonging  to  the  group  GHjGH  (NH,)  OOaH.  The  utmost 
that  can  be  said  is  that  certain  nitrogenous  substances  are  characterized 
by  the  alloxan  reaction ;  it  is  displayed,  for  example,  with  glycocoll,  and 
to  a  less  extent  with  urea  and  keratinin,  as  well  as  with  leucin,  tyrosin, 
and  other  albuminoids.  It  is  also  manifested  with  various  inorganic 
snbstances,  not  only  with  ammonia,  but  with  potassium  monophosphate, 
Bodium  diphosphate,  and  the  bicarbonates  of  the  alkalies.  This  test, 
therefore,  in  no  way  proves  the  presence  of  albumen  in  the  cell-wall. 
Herr  Elebs  farther  states  that  if  Millon's  reagent  is  to  be  relied  on,  it 
shows  the  presence  of  albumen  in  the  walls  of  wood-  and  bast-oells, 
which  is  incredible. 

The  author  also  brings  forward  arguments  in  opposition  to  Erasser's 
Tiew  that  the  cell-wall  is  a  living  organ,  comparable  to  the  nucleus  or 
the  chlorophyll-bodies.  The  incorrectness  of  this  view  is  snfSciently 
shown  by  the  fact  that  cells  can  be  parted  from  their  cell- walls,  and 
then  have  the  power  to  form  new  ones. 

*  This  sabdivision  oontaioa  (1)  Cell-stniotiire  and  Frotoplasm ;  (2)  Other  Gell- 
eooteoti  (indadlDg  Secretions);  (8)  Stmoture  of  Tiasaes;  and  (4)  Straoture  of 
Organs. 

t  Tersamml.  Dentsch.  Natnrf.  u.  Aerzte,  Wiesbaden,  Sept  21,  1887.  Ber. 
Deotach.  Bot.  Gesell.,  v.  (1887)  pp.  Iv.-vi. 

X  Bot  Ztg.,  xlv.  (1887)  pp.  697-708.    Cf.  this  Jonmal,  1887,  p.  981. 
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Thickening  of  the  Cell-walli  in  the  Leaf-stalk  of  Aralia.* — Sig. 
P.  Pichi  describes  the  mode  of  thickening  of  the  walls  of  the  liber-cells 
in  the  phloem  of  the  fibroyascnlar  bundles  in  the  leafnstalk  of  Aralia 
trifoliata.  In  the  early  stages  the  thickening  takes  place  chiefly  in  the 
angles,  producing  a  yery  strong  resemblance  to  coUenchymatoos  tissue. 
Later,  very  delicate  layers  of  cellulose  are  formed  within  each  cell, 
which  become  rapidly  Unified.  Sig.  Pichi  considers  it  probable  that 
during  the  early  stages,  the  thickening  takes  place  chiefly  by  intussus- 
ception, during  the  later  stages  by  apposition. 

C2)  Other  Cell-oontentfl  (inoluding'  Secretions). 

Starch-  and  Chlorophyll-grains. — M.  E.  Belzungf  has  made  a  series 
of  observations  on  the  morphological  and  physiological  relationship 
between  starch  and  chlorophyll,  which  has  led  him  to  conclusions 
differing  in  several  respects  from  those  generally  accepted. 

In  investigating  the  origin  of  starch-grains,  especially  in  the  ovules 
of  Leguminosaa,  M.  Belzung  finds  that,  during  the  formation  of  the 
ovule,  the  embryo,  the  transitory  endosperm,  and  the  integuments,  in  fact, 
the  entire  seed,  is  the  seat  of  a  new-formation  of  starch  unconnected  with 
the  previous  existence  of  any  leucite  or  starch-generator ;  the  grains  of 
starch  are  formed  free  in  the  protoplasm  by  simple  crystallization  of  the 
amylaceous  matter  dissolved  in  the  oell.  This  is  true  both  of  accumula- 
tions of  reserve-starch  and  of  such  as  is  at  once  used  up  in  the  growth 
of  the  plant  The  theory  of  Schimper  that  the  leucites  are  the  sole 
generators  of  starch  is  further  in  opposition  to  the  fact  that  even  when 
a  starch-grain  is  apparently  formed  within  a  leucite,  it  will  continue  to 
grow  long  after  the  latter  has  disappeared.  During  the  development  of 
the  transitory  starch-grains  they  undergo  a  curious  metamorphosis.  A 
portion  of  their  substance  is  consumed,  and  is  used  for  the  production  of 
albuminoids,  while  the  other  portion  is  partially  hydrated,  and  takes 
the  form  of  a  granular  skeleton  of  the  same  shape,  which  is  coloured 
yellow  or  reddish-yellow  by  iodine  reagents.  These  skeletons  are 
analogous  to  those  obtained  by  the  action  of  saliva  or  of  dilute  acids  on 
the  starch-grains  in  the  living  plant.  They  are  composed  of  amylo- 
dextrin,  and  the  author  proposes  for  them  the  term  amyliiea.  They 
were  found  in  ripe  seeds  and  in  the  axis  and  cotyledons  of  the  lupin. 
The  transitory  starch  which  appears  during  the  germination  of  seeds 
is  deposited  in  these  amylites,  and  is  formed  at  their  expense.  This 
transitory  formation  of  stanch  has  no  connection  with  the  actual  assimila- 
tion of  carbon. 

The  normal  function  of  transitory  starch-grains  is  to  form  grains  of 
chlorophyll.  The  chhramylite  is  the  substratum  of  the  future  chloro- 
phyll-grain, and  the  cell-protoplasm  takes  no  part  in  its  formation. 
Chlorophyll-grains  with  an  amylaceous  origin  must  be  carefully  distin- 
guished from  those  with  a  protoplasmic  origin.  During  the  early  period 
of  germination  chloramylites  only  are  to  be  found  in  the  stem,  to  the 
exclusion  of  chlorQleucites.  Eeserve-starch-grains  exhibit  the  same 
phenomena ;  and  they  occur  in  all  plants  except  Fungi,  which  contain 
transitory,  but  no  reserve-starch. 

•  Attt  Soc.  Toec.  Sci.  Nat.,  viii.  (1887)  pp.  455-8  (1  pi). 

t  Ann.  Sot.  Nat— Bot.,  v.  (1887)  pp.  179-310  (4  pis.).  Cf.  this  Journal,  1887, 
p.  423. 
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In  the  Floride89  (Polynphaniay  Sphseroeoecui,)  M.  Belzung  states 
that  the  starch-grains  are  formed  direcUy  in  the  protopkem,  without  the 
intervention  of  lenoites,  and  have  no  definite  morphological  connection 
either  with  the  chromatophores  or  with  the  nncleos. 

The  general  result  cf  Uie  examination  of  the  emhryo  of  ripe  seeds 
(LeguminosflB)  is  that  they  contain  no  lencites  of  any  kind.  A  large 
number  of  chloroleucites  and  all  chloramylites  are  formed  directly ;  the 
former  by  difierent-'ation  of  the  cell-protoplasm,  the  latter  by  meta- 
morphosis of  starch-grains.  Instead  of  chlorophyll-giaios  (chlora 
mylites)  producing  starch-grains,  by  the  assimilation  of  carbon,  they  are 
themselves  formed  from  starch-grains  produced  free  in  the  protoplasm. 
During  germination  in  the  dark  the  transitory  starch-grains,  after 
partial  absorption,  are  transformed  into  amylites.  It  is  these  sub- 
stances, and  not  the  protoplasm,  which  form  the  granular  substance  of 
the  chloramylites. 

The  formation  of  transitory  starch  in  fungi  in  the  course  of  germi- 
nation was  demonstrated  in  the  case  of  the  sclerotia  of  ergot  of  rye. 

To  this  M.  F.  W.  Schimper  *  replies,  denying  the  accuracy  of  every 
one  of  M.  Belzung's  statements,  where  they  conflict  with  his  own,  viz.  the 
statement  that  it  is  not  proved  that  staroh  is  formed  by  leuoites,  that 
Btarch-grains  can  be  transformed,  without  the  assistance  of  protoplasm, 
into  green  granules  resembling  chloroleucites,  but  composed  of  a 
skeleton  of  starch  impregnated  with  pigment ;  and  that  leucites  can  be 
formed  free  in  the  protoplasm.  The  existence  of  <<  chloramylites "  he 
considers  to  be  entirely  a  delusion.  The  objects  recommended  for 
studying  the  true  structure  of  leucites  are  the  pseudo-bulbs  of  Phajus 
grandifoliU8y  the  rhizomes  of  Iriafloreniina  and  germanica,  and  the  tubers 
of  the  potato. 

Quantitatiye  estimation  of  Chloroph7ll.t — By  the  use  of  his  method 
already  described,  Herr  A.  Tschirch  found  the  usual  proportion  of 
chlorophyll  in  tiie  dry  substance  of  leaves  free  from  ash,  determined  as 
phyllocyanic  acid,  to  be  from  1*8  to  4*0  per  cent. ;  in  a  square  metre  of 
BwrtByce  from  0  *  85  to  1  *  23  gr.  of  chlorophyll.  The  proportion,  of  course, 
▼aried  considerably;  the  most  common  percentage  was  0*8  gr.  per 
square  metre. 

Formation  of  Starch  in  the  Chlorophyll-granules.^— Dr.  G.  Belluci, 
in  order  to  determine  whether  the  production  of  starch  under  the 
influence  of  sunlight,  and  the  subsequent  reconversion  during  night- 
time, is  to  be  regarded  as  a  physiological  or  as  a  chemical  change,  tried 
the  effect  of  the  presence  of  various  substances.  Chloroform,  and  to  a 
slighter  extent  e^er  vapour,  destroy  chlorophyll,  and  also  prevent  the 
tnmsformation  of  starch  formed  during  sunlight;  carbonic  anhydride 
also  diminishes  the  function  of  the  chlorophyll,  but  does  not  destroy  it 
if  the  action  is  not  allowed  to  continue  nnintermittently  for  twenty-four 
hours.  The  sacchariflcation  of  starch  proceeds  in  the  dark,  even  in  cut- 
off leaves,  but  more  rapidly  with  free  access  of  air.  From  these  experi- 
ments, the  author  concludes  that  the  phenomenon  is  a  physiological  and 
not  a  chemical  change. 

•  Ibid.,  vi  (1887)  pp.  77-89. 

t  TeTBamml.  Deotsch.  Xaturf.  u.  Aerzte,  Wiesbaden,  Sept.  21, 1887.  See  Bot 
Centnlbl.,  xxxu.  (1887)  p.  57.    Of.  this  Journal,  1886,  p.  846. 

%  Chem.  Centr.,  1887,  p.  572.    See  Jonm.  Chem.  Soc.  Lond.,  1887,  Abstr.,  p.  1186. 
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Inorite.* — Herr  B.  Fick  finds  inosite  very  widely  distributed  in  the 
vegetable  kingdom,  in  a  large  number  of  plants  belonging  to  a  great 
variety  of  natural  orders, — ^in  the  seed,  seed-vessel,  stem,  leaves,  and 
roots,  though  by  no  means  universally.  It  is  present  in  larger 
quantities  in  climbing  than  in  erect  plants.  The  mode  of  its  separation 
m>m  the  living  plant  in  clusters  of  needles  is  described  in  detaiL 

Tannin  in  Acanthus  spinosns.t — M.  J.  B.  Schnetzler  finds  tannin 
present  in  the  leaves  of  tnis  plant,  along  the  vascular  bundles,  in  the 
parenchyma  of  the  stem,  the  peduncles,  the  walls  of  the  ovary,  the 
ovules,  the  style,  the  stigma,  and  the  filaments.  He  believes  it  not  to  be 
a  mere  product  of  excretion,  but  to  play  an  important  part  in  the  life  of 
the  plant. 

Chemical  substances  contained  in  the  Box.^  —  Besides  the  three 
well-known  alkaloids  of  the  box,  buxine,  parabuxine,  and  buxinidine, 
Big.  G.  A.  Barbaglia  finds  in  the  leaves  two  others,  to  which  he  gives 
the  names  parabuxinidine  and  buxinamine.  The  chemical  properties  of 
these  five  alkaloids  are  given  in  detail.  He  finds  also,  besides  Walz'a 
bnxoflavina,  three  distinct  pigments,  a  green,  a  yellow,  and  a  red, 
buxoviridinuro,  buxorubinum,  and  buxocrocinum.  The  wax  on  the  upper 
8ur£eu)e  of  the  leaves  he  finds  to  differ  from  the  vegetable  waxes 
previously  known,  and  establishes  for  it  by  experiment  the  composition 
0»H„0. 

Aleurone-grains  in  the  Seed  of  Myristica  8urinamensis.§~Herr  A. 
Tschiroh  finds  that  these  seeds  are  peculiar  in  the  extraordinary  deve- 
lopment of  the  albumen  crystalloids  of  the  aleurone-grains.  Each  cell 
is  almost  filled  with  a  large  crystalloid  of  the  hexagonal  sjrstem,  either 
a  rhombohedron  TB)  or  a  combination  of  the  same  with  the  basal  plane 
(B*OB).  Twin  lorms  are  rare.  These  crystalloids  form  the  matrix  of 
very  large  aleurone-grains.  As  a  rule,  to  each  crystalloid  is  attached 
a  greater  or  less  number  of  globoids,  each  including  a  needlenahaped 
crystal  of  calcium  oxalate.  Besides  the  globoids,  the  oxalate  crystals, 
and  the  protein-crystalloids,  the  aleurone-grains  also  contain  a  residue 
of  amorphous  substance.  To  separate  these  constituents,  a  section  is 
freed  from  oil  by  means  of  ether,  then  very  dUnte  aqueous  potash  dis- 
solves the  albumen  crystalloids  after  washing,  acetic  acid  dissolves  the 
globoids,  and  then  the  calcium  oxalate  is  dissolved  in  dilute  hydrochloric 
acid. 

C8)  Struotore  of  TiMues. 

LaticiferouB  S^tem  of  Manihot  and  Hevea.||— In  addition  to  the 
two  systems  of  laticiferous  vessels  in  Manihot  QlazUmi  already  described 
by  Dr.  D.  H.  Scott,  Miss  Agnes  Calvert  and  Mr.  L.  A.  Boodle  find  a 
third,  in  the  peripheral  portion  of  the  pith,  usually  in  the  neighbour- 
hood of  a  primary  xylem-bundle.  These  laticiferous  tubes  have  reticu- 
late anastomoses  similar  to  those  described  by  Dr.  Scott  in  the  cortex. 

*  Fick,  H.,  *  Untere.  iib.  d.  Daratellung  u.  d.  Eigenschaften  des  Inoeit,*  38  pp , 
Bt  Petereburg,  1887.    See  Bot.  Oentralbl.,  xxxii.  (1887)  p.  133. 

t  Arch.  Sci.  Phye.  et  Nat.,  xviii.  (1887)  pp.  300-2. 

X  Attl  Soo.  Toeo.  Sci.  Nat.,  viiL  (1887)  pp.  255-70. 

§  Arch.  Pharm.,  xxv.  (1887)  pp.  619-23.  See  Joura.  Chem.  Soc.  Lond.— Abelr., 
1887,  p.  1061. 

H  Ann.  of  Bot.,  i.  (1887)  pp.  55-62,  75-7  (1  pi.).    Cf.  thla  Journal,  1884,  p.  409. 
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In  the  secondarj  phloem  new  laticiferoos  elements  are  continnally 
being  formed  by  the  cambium.  The  members  of  one  group  branch  and 
anastomose  freely  among  themselves,  but  do  not  anastomose  with  the 
members  of  other  groups.  The  cortical  tubes  form  a  continuous  reticu- 
late cylinder  aU  round  the  stem.  It  is  probable  that  at  the  nodes  all 
the  laticiferous  systems  stand  in  radial  connection  with  one  another. 
By  treating  sections  of  the  stem  with  ether,  and  staining  with  haoma- 
toxylin,  numerous  nuclei  were  seen  in  the  laticiferous  vessels,  both  of 
the  phloem  and  pith ;  and  a  protoplasmic  layer  could  also  be  detected 
lining  the  vessels,  showing  that  ihey  retain  their  living  contents  after 
maturity. 

In  Hevea  hrasQierma,  Miss  Agnes  Calvert  also  succeeded  in  detecting 
all  three  systems  of  laticiferous  tissues  in  older  seedlings.  In  this 
plant,  although  the  laticiferous  tubes  consist  mainly  of  vessels  formed 
by  the  fusion  of  rows  of  cells,  yet,  like  the  laticiferous  cells  of  other 
euphorbiaoeous  plants,  they  retain  the  power  of  independent  growth,  and 
may  put  out  branches  which  grow  by  their  apices.  The  nuclei  are 
particularly  distinct  in  the  laticiferous  tubes  of  all  three  systems,  and 
may  be  seen  even  without  staining.  They  frequently  contain  very 
distinct  nucleoli. 

Tubular  Cells  of  the  Fumarii(ce8B.* — Herr  E.  Heinricher  objects 
to  Zopfs  description  f  of  the  idioblasts  in  the  tissue  of  Fumariaceas  as 
**  tannin-receptacles."  The  contents  of  these  cells  consist  of  a  mixture 
of  various  substances,  and  the  author  prefers  for  them  the  designation 
**  tubular  cells "  (Schlauchzellen),  which  gives  no  indication  of  their 
contents.  The  characteristic  and  universal  constituent  of  their  contents 
is  a  fatty  oil,  with  which  may  be  associated  protoplasm,  a  pigment  or 
its  ohromogen,  various  salts,  and  tannin.  Usually  tannin  is  altogether 
wanting,  and,  if  present,  is  only  in  minute  traces.  Anthocyan  may 
oocur,  but  is  not  generally  present.  The  cells  which  contain  anthocyan 
are  generally  independent  idioblasts,  similar  to  those  found  in  other 
forms,  and  quite  distinct  from  the  characteristic  tubular  cells  of  the 
Fumariaces. 

For  the  demonstration  of  these  cells  the  author  uses  potassium 
biniodide,  or  an  alcoholic  or  aqueous  solution  of  iodine,  by  which  their 
contents  are  coloured  yellow-brown  or  dark-brown,  the  oil  and  proto- 
plasm as  well  as  the  tannin.  If  an  alcoholic  solution  is  used,  the 
brown  colour  soon  disappears,  owing  to  the  great  solubility  of  the  oil 
in  alcohol.  The  author  considers  the  best  reagent  for  tannin  to  be 
the  neutral  salts  of  iron ;  potassium  bichromate  may  also  be  used. 

Super-endodermal  Hetwork  in  the  Boot  of  the  CaprifoliacesB.^— 
M.  P.  van  Tieghem  continues  to  give  the  result  of  his  researches  on 
the  super-endodermal  network,  as  found  in  the  root  of  various  plants. 
In  the  present  paper  this  structure  is  described  as  it  occurs  in  the 
yarious  genera  of  GaprifoliacesB.  In  Vtbumum  Tinu8  and  F.  Optdus^  for 
example,  all  the  super-endodermal  cells  of  the  young  root  are  strongly 
thickened  and  lignified  on  their  radial  and  transverse  faces.  These 
thickenings  are  coloured  bright  red  by  fuchsin.  Here  and  there  a  cell 
of  the  antepenultimate   layer  also   bears  thickening  bands.     Several 

*  Ber.  Dentsch.  Bot  Gesell.,  v.  (1887)  pp.  23S-8. 

t  See  this  Journal,  1887,  p.  427. 

t  Bull.  Soc.  Bot  France,  xxziv.  (1887)  pp.  251-3.    Of.  this  Journal,  1887,  p.  986. 


Digitized  by  CjOOQIC 


74  8UMMABY  OF  CUKRBNT    RE8XABGHB8  BKLATIHQ   TO 

modifioatioDS  occnrring  in  other  members  of  the  same  genus  are  also 
described.  In  Lonicera  tatarica  the  network  is  complete,  bnt  in  L.  xylo- 
steum  and  L,  nigra  it  is  interrupted  here  and  there,  especially  opposite 
the  woody  bundles.  In  Symphoricarpus  the  network  is  remarkable  on 
account  of  the  doubling  back  of  the  bands  on  the  external  £Ekce  of  the 
cells. 

In  conclusion,  the  author  states  that  of  the  nine  genera  of  Capri- 
foliaceiB  he  has  examined,  six  are  provided  with  a  super-endodermal 
network,  and  three  are  destitute  of  that  structure.  The  structure  in 
CaprifoliaceiB  agrees  with  that  found  in  Coniferse  and  Kosacece,  but  it 
differs  from  the  Crucifersd  in  that,  in  the  latter  case,  the  meshes  are 
reticulated. 

Arrangement  of  the  Fibro-vascular  Bundles  in  Pinfi^cula.* — 
MM.  P.  A.  Dangeard  and  Barb^  describe  the  structure  of  the  fibro- 
vascular  bundles  found  in  Pinguicula  vulgaris.  According  to  MM.  van 
Tieghem  and  Douliot,'|'  the  conducting  bundles  may  be  arranged  in  three 
different  ways.  They  may  be  grouped  in  a  circle,  or  in  several  con- 
centric circles,  round  the  axis  forming  a  central  cylinder  surrounded  by 
endoderm  and  cortex ;  or  they  may  be  grouped  in  several  circles,  round 
several  different  axes,  forming  as  many  distinct  central  cylinders;  or 
lastly,  they  may  be  isolated,  and  not  united  into  a  central  cylinder.  In 
the  stem  of  Pinguicula  the  authors  state  that  the  second  of  these  arrange- 
ments is  found,  and  that  this  has  only  been  observed  in  two  other  genera 
of  Phanerogams,  namely,  in  Auricula  and  Ounnera. 

Distribution  of  Fibro-vascular  Bundles  in  the  Petiole.^ — M.  L. 
Petit  states  that,  if  a  transverse  section  be  made  at  the  caulinary  end  of 
the  petiole  of  Juglana  regia^  the  fibro-vascnlar  bundles  will  be  found 
arranged  in  three  circles.  These  fuse  together,  and  form  a  single 
triangular  bundle.  The  arrangement  in  the  other  Jnglandeee  is  some- 
what similar,  with  the  exception  of  the  distribution  of  the  accessory 
bundles  situated  above  this  bundle.  In  Liquidamhar  imberhe  the  fibro- 
vascular  system  is  arranged  in  three  arcs  of  a  circle,  which  form  three 
bundles.  These  subsequently  fuse  together,  forming  a  single  bundle. 
In  Bauhinia  racemom  the  lateral  bundles  have  their  xylem  inter- 
nally, their  phloem  externally;  in  the  median  bundles  the  phloem 
faces  the  median  plane,  and  the  xylem  is  opposite  to  that  of  the  external 
bundles. 

Vascular  Bundles  in  the  Bhizome  of  Monocot7ledon8.§ — Herr  W. 
Laux  describes  what  he  terms  the  "  perixylematic  concentric  bundles 
in  the  rhizome  of  Acarus,  the  JuncacesB,  and  GyperacesB,  as  contrasted 
with  the  *' periphloematic  *'  concentric  bundles  of  Ferns,  the  phloem 
being,  in  the  former,  completely  surrounded  by  a  layer  of  xylem.  There 
is  no  other  difference  between  these  concentric  bundles  of  the  rhizome 
and  the  collateral  bundles  of  the  aerial  stem  and  leaves,  except  in  the 
relative  position  of  the  xylem  and  phloem.  Transitions  are  exhibited 
from  one  form  to  the  other  in  the  gradual  collection  of  the  xylem  round 
the  phloem ;  and  perixylematic  bundles  are  to  be  found  in  tho  nodes  of 

•  Bull.  8oc.  Bot.  France,  xxxiv.  (1887)  pp.  307-9. 
t  See  this  Jourual,  1887,  p.  260. 

♦  BulL  Soc.  Bot.  France,  xxxiv.  (1887)  pp.  801-8. 

$  Laux,  W.,  *£in  Boitr.  z.  Kenntn.  d.  Leitbiindol  im  Rhizom    monoootylcr 
Pflanzen,'  49  pp.  and  2  pis.,  Berlin,  1887.    8ee  Bot.  Ztg.,  xlv.  (1887)  p.  611. 
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the  aerial  siem  of  oeriain  species  of  Juncus,  Transitional  forms  between 
the  perixylematic  and  the  collateral  Btnictnre  occur  on  the  same 
transverse  section.  The  stmctnre  of  the  rhizome  of  different  species  of 
Cyperace®  shows  an  almost  endless  variety  in  the  construction  of  the 
bundles. 

ComparatiYe  Anatomy  of  OeraniacesB.* — From  an  examination  of 
14  species  of  Qeranium^  3  of  Erodium,  and  3  of  Pelargonium^  Herr  W. 
JUnnicke  gives  characters  by  which  these  three  genera  can  be  distin- 
guished from  one  another,  derived  from  the  structure  and  distribution 
of  the  vascular  bundles  in  the  leaf-stalk  and  flower-stalk. 

Anomalous  Thickemng  in  the  Roots  of  Cycas.f — Mr.  W.  H.  Gregg 
finds  in  CyccLs  Seemanni^  in  addition  to  the  abnormal  thickenings  of  the 
stem  well-known  in  several  genera  of  GycadesB,  similar  thickenings  in 
the  root.  These  abnormal  thickenings  of  the  root  always  proceed 
from  the  pericambium,  which  consists  of  several  layers  of  cells.  The 
primary  thickening  presents  the  peculiarity  that  the  normal  relative 
positions  of  the  xylem  and  phloem  are  reversed,  the  former  lying  out- 
side, the  latter  inside.  This  is  followed  by  an  outer  secondary  abnormal 
thickening,  in  which  the  xylem  and  phloem  occupy  their  normal  relative 
position. 

Formation  of  Annual  Bings  in  Wood.  % — Herr  G.  Erabbe  dissents 
from  the  explanation  of  the  formation  of  annual  rings  offered  by  Wieler, 
that  it  is  due  to  a  difference  in  the  supply  of  nutriment  at  different 
periods  of  the  year,  less  in  the  latter  part  of  the  summer  than  in  the 
spring.  He  asserts  that  this  difference  rests  on  no  experimental  basis — 
Hartig  maintaining  exactly  the  opposite^and  considers  that  the  cause 
of  the  formation  of  these  rings  is  still  an  unsolved  problem  in  vegetable 
physiology. 

Mechanical  system  of  Pendent  0rgan8.§ — Herr  A.  T.  Grevillius  has 
investigated  the  peculiarities  of  structure  of  the  mechanical  tissues  in  a 
number  of  plants,  both  shrubby  and  herbaceous,  whether  pendent  varieties 
or  organs  normally  pendent.  He  finds  their  general  characteristic  to  be 
that  the  organs  in  question  are  narrower  and  more  slender,  and  have 
their  mechanical  system  less  strongly  developed,  and  with  a  stronger 
tendency  to  assume  a  central  position. 

ComparatiYe  Anatomy  of  Boot8.|| — Dr.  O.  Lohrer  has  examined  the 
histological  structure  of  the  roots  of  representatives  of  a  large  number  of 
natural  orders,  to  determine  to  what  extent  characters  of  &s  kind  are 
common  to  all  the  members  of  groups  or  families.  He  finds  it  to  differ 
in  different  cases. 

Members  of  fifteen  fiEunilies  of  PapilionacesB  examined  all  agreed  in 
these  points : — The  bast  is  chiefly  prosenchymatous ;  the  bast-fibres  lie 
scattered  or  in  small  groups  in  and  above  the  soft  bast ;  their  cell-cavitv 
is  extremely  small ;  the  very  thick  refringent  cell-wall  is  clearly  dif- 

•  Abb.  Senckenberg.  Naturf.  GeselL,  xiv.  (1886)  24  pp.  and  1  pi.    See  Bot. 
Ceotialbl.,  xsxi.  (1887)  p.  36. 


t  Ann.  of  Bot,  i.  (1887)  pp.  63-70  (1  pi.). 

*  Ber.  DeutMh.  Boi  GeeeU.,  v.  (1887)  pp.  222-32. 

§  Natunr.  Studentsallsk.  Upeala,  March  10,  1887.    Soe  Bot.  Centralbl,  xxxi. 


(1887)  p.  398. 

y  Wigand*8  Bot.  Hefte,  ii  (1887)  pp.  1-43  (2  pig.). 


Digitized  by  CjOOQIC 


76  8UMMABY  OF  OUBBBNT  BESBAB0HB8  BELATINa  TO 

ferentiated  from  the  primary  membrane ;  their  diameter  in  transverse 
section  is  small. 

The  Caryophyllaoead  are  also  characterized,  with  some  exceptions,  by 
distinguishing  peculiarities  in  the  structure  of  the  root.  The  extra* 
oambial  tissue  is  usually  strongly  coUenohymatous.  The  walls  of  the 
short  cells  of  the  prosenchyma  are  thin  or  coUenchymatous,  but  never 
lignified  in  the  entire  xylem. 

The  root  of  the  Ghenopodiacead  is  distinguished  by  its  regular  con- 
centric arrangement  The  CrucifersB  include  several  different  types ;  and 
the  author  appends  a  davta  by  which  it  can  be  determined  to  which  of  the 
species  examined  any  given  crucifer-root  belongs.  In  other  orders  the 
characters  of  the  root  are  by  no  means  so  uniform ;  while  in  other  cases 
those  of  particular  species  are  very  sharply  marked  off  from  all  others 
nearly  allied  to  them.  This  is  the  case  with  Urtica  dioica  and  Eheum 
rhapmiicum. 

With  regard  to  the  rhizome,  the  author  finds  that  it  generally  differs 
from  the  root  in  essential  anatomical  characters,  as  in  the  position  and 
form  of  the  vascular  bundles ;  and  from  the  stem  in  the  strongly  developed 
cortical  parenchyma.  A  true  endoderm  in  the  root  was  observed  in  only 
one  instance,  that  of  HeUebarus  niger. 

(4)  Straotnre  of  Organs. 

Bospiratory  Organs. — ^Herr  L.  Jost  *  proposes  the  term  ^  pneuma- 
thode  "  for  those  parts  of  plants  which  are  especially  adapted  by  their 
structure  for  respiration,  such  as  aerial  roots.  These  are  of  specially 
frequent  occurrence  in  many  species  of  palm  belonging  to  the  genera 
LivisUmay  Phcmixy  and  others.  In  L.  australia  they  may  rise  erect  to  a 
considerable  height  (the  result  of  negative  geotropism),  and  are  furnished 
with  an  evident  root-cap.  The  "  pneuma^odes  "  here  are  certain  white 
spaces  where  the  ordinary  brown  epidermis  is  replaced  by  cells  of  peculiar 
form,  containing  air,  and  very  loosely  connected  with  one  another.  In 
other  palms  the  pneumathodes  do  not  occur  on  roots  rising  erect  in  the 
air,  but  on  those  with  a  normal  horizontal  position,  or  they  are  found  on 
ordinary  lateral  roots.  It  was  shown  by  experiment  that  uie  tendency  of 
an  abundant  supply  of  water  is  to  promote  the  production  of  aerial  roots; 
while,  when  the  supply  of  water  is  limited,  the  pneumathodes  are  formed 
beneath  the  soil.  The  influence  of  water  on  the  direction  of  the  growth 
of  roots  is,  however,  indirect  rather  than  direct ;  hydrotropism  could  not 
cause  the  roots  to  rise  erect  out  of  the  water ;  the  author  considers  that  it 
may  in  great  measure  be  attributed  to  the  properly-named  "  aerotropism  " 
by  Molisch.'l' 

The  structure  of  the  vascular  bundle  in  the  pneumathode  differs  in 
no  respect  from  that  in  the  other  parts  of  tihe  root;  in  the  cortical 
parendiyma  the  elongated  intercellular  spaces  have  almost  entirely  dis- 
appeared, as  also  the  epidermis  and  the  hypodermal  sclerenchymatous 
ring,  the  latter  being  replaced  by  a  sclerendiymatous  layer  beneath  the 
peripheral  spongy  layer  of  thin-walled  cells. 

Further  illustrations  of  pneumathodes  are  afforded  by  Pandanmi 
furcatus  and  pygmwuB,  Saccharum  officinarum^  Ctfperus  textUiSy  Luffd 
amara^  Taxodium  disiichum^  and  other  perennial  plants. 

•  Bot.  Ztg.,  xlv.  (1887)  pp.  601-6,  617-28,  633-42  (1  pi.), 
t  Cf.  ihiB  Joornal,  1885,  p.  96. 
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In  commenting  on  this  paper  Herr  E.  Ooebel  *  points  ont  that  he 
has  already  ascril^  f  to  the  aerial  roots  of  Sonneratia  and  Avicennia  the 
property  of  serving  as  organs  of  respiration,  their  production  heing 
incited  by  the  peculiar  habitat. 

Organs  of  Seoretion4 — ^Herr  A.  Tschiroh  has  continued  his  in- 
▼estigations  on  the  secretions  and  secreting  structures  of  plants.  (1)  The 
epidermal  glands  of  Labiate  and  GompositsB,  which  contain  ethereal  oil, 
are  formed  on  two  different  types.  In  Labiates,  wherever  the  glands 
occur,  they  consist  of  a  ring  of  secreting  cells  which  lie  beside  one 
another  in  fours  or  a  multiple  of  four.  The  head-cell  is  divided  by 
radial  partitions  at  right  angles  to  the  surface  of  the  organ.  In  Gom- 
positaB,  on  the  other  hand,  the  cells  are  arranged  in  layers  one  above 
the  other,  often  only  the  two  upper  layers  secrete ;  all  the  secreting 
cells  are  divided  by  a  median  radial  partition,  usually  at  right  angles 
to  the  longitudinal  axis  of  the  organ.  In  the  head-cell  tangential  mils 
parallel  to  the  surface  are  first  formed,  then  a  radial  partition  in  each  of 
these  divisions.  From  the  surface  the  glands  of  LabiataB  exhibit  a 
central  cell  with  a  surrounding  ring  usually  of  eight,  while  those  of 
CompositsB  form  an  elongated  oval  divided  through  the  centre. 

(2)  The  origin  of  copaiva  balsam  is  unique.  The  balsam  is  ex- 
clusively formed  in  the  wood,  and  there  in  the  older  portions.  It  arises 
by  retrogressive  metamorphosis  first  of  the  walls  of  the  vessels, 
but  implicating  also  the  adjacent  cells.  Even  in  one-year  twigs  the 
metamorphosis  of  some  vessels  was  observed.  Except  in  the  case  of 
tihe  very  different  "  resin-gallen  "  of  Oonifers,  this  is  the  first  certain 
illustration  of  the  possible  modification  of  cellulose  into  resin  or  resin- 
like Bubstanoes. 

rS)  In  a  second  paper  Herr  Tschirch  notes  that  the  seat  of  the 
oincmona-alkaloids  is  almost  exclusively  the  cortical  parenchyma,  and 
the  contents  of  the  cells.  This  cortical  parenchyma  is  greatly  increased 
in  the  secondary  cortex,  while  all  the  other  elements  of  the  bark  dis- 
appear. The  increase  in  the  alkaloid  content  depends  chiefly  on  an  in- 
creased development  of  the  thin- walled  alkaloid-bearing  tissue  elements, 
not  on  an  increase  of  the  absolute  content  of  the  individual  cells.  The 
alkaloids  pass  only  secondarily  in  the  dry  bark  into  the  cell-walls. 

Anatomy  of  Water-plant8.§ — ^Dr.  R  Schenck  sums  up  the  anatomical 
characters  of  plants  which  grow  entirely  submerged  in  water. 

The  leaf  is  almost  always  divided  into  capillary  teeth,  or  is  a  narrow 
grass-like  ribbon ;  exceptions  are  afforded  by  some  species  of  Potamo- 
geUm.  The  parenchyma  does  not  assume  the  spongy  form  with  large 
intercellular  lacunae,  the  cells  being  prismatic  in  form  and  fitting  closely 
together  without  intercellular  spaces,  or  else  inclosing  very  hu*ge  lacunas 
in  the  interior;  stomata  are  very  rare,  and  the  greater  part  of  the 
chlorophyll  is  contained  in  the  epidermis.  The  vascular  bundles  are  of 
very  simple  structure,  and  are  inclosed  in  a  parenchymatous  sheath, 
which  does  not  differ  essentially  in  structure  from  the  surrounding 

•  Bot.  Ztg.,  xlv.  (1887)  pp.  717-8.  t  See  this  Journal,  1887,  p.  111. 

X  YenamiDl.  Deataob.  Naturf.  a.  Aente,  Wieabaden,  Sept  21, 1887.  See  BioL 
CentnJbl.,  vii.  (1887)  p.  133. 

§  Uhlworm  and  Haenlein's  Biblioth.  Bot,  i.  (1886)  pp.  1-^7  (10  pis.).  CL  this 
Journal  1886,  p.  272. 
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parenchyma.  The  special  development  of  the  leaf  is  described  in  a 
number  of  indiyidoid  cases.  The  large  air-carities  may  be  either 
sohizogenons  or  lysigenoos. 

The  mechanical  system  of  the  whole  plant  is  rednced  to  a  very  feeble 
development.  Organs  for  secretion  and  excretion  are,  as  a  role,  entirely 
wanting,  though  calciam  oxalate  is  sometimes  excreted  abundantly. 
The  root-system  of  submerged  plants  seldom  attains  any  great  develop- 
ment The  central  vascalar  cylinder  is  probably  formed  from  the 
union  of  a  number  of  bundles. 

Lateralness  in  ConifenD.* — The  term  "  lateralness  "  of  an  organ  is 
defined  by  Herr  E.  Henning  as  expressing  the  distribution  of  the 
phenomena  of  organization  on  the  transverse  section,  or  especially 
around  the  axis  of  growth.  Strictly  speaking,  all  the  leaves  of  conifers 
are  dorsiventral,  since  the  vascular  bundles  are  collateral.  He  describes 
the  lateralness  of  a  leaf  as  radiar  when  the  tissues  are  uniformly 
developed  around  the  vascular  bundle,  and  if  the  leaf  has,  in  addition,  a 
circular  or  polygonal  transverse  section;  bilateral  when  they  are  flat 
while  the  structure  of  the  tissue  is  the  same.  A  table  is  given  of  the 
variations,  within  the  order  of  Goniferte,  of  the  combinations  of  these 
and  some  other  differences  of  structure  connected  with  the  lateralness  of 
the  leaves  and  branches. 

Diohotyj^y.t — Herr  W.  0.  Focke  adduces  the  following  instances  of 
dichotypy,  i.  e.  of  the  occurrence  of  two  different  forms  of  the  same 
organ  on  the  same  stock : — A  number  of  specimens  of  a  hybrid  between 
Anagallia  phcenica  and  A.  ceeruka,  in  which  most  of  the  flowers  were 
scarlet,  a  single  one  having  half  one  of  the  corolla-lobes  dark  blue ;  a 
specimen  of  Mirabilis  Jalapa,  in  which  most  of  the  shoots  had  wMte 
flowers  sprinkled  with  red,  a  few  pure  red  flowers;  and  a  hybrid 
between  Trolliua  europseus  and  T.  asiaticuSf  in  which  most  of  the  flowers 
were  yellow,  those  on  a  single  branch  red. 

Flowers  and  Fruit  of  Spar^anium  and  Typha.^ — This  treatise  by 
Dr.  S.  Dietz  is  now  published  in  detail,  with  illustrations.  The  two 
genera  should,  he  considers,  be  placed  under  distinct  families,  or  at 
least  sub-families,  Sparganinm  having  a  nearer  affinity  to  the  Panda- 
nacefid,  Tifpha  to  the  Aroidete.  The  fruit  of  Tifpha  is  a  caryopsis,  that 
of  l^arganium  a  drupe. 

Fruits  and  Seeds  of  Ehamnu8.§~Prof.  H.  Marshall  Ward  (assisted 
by  Mr.  J.  Dunlop)  has  conducted  a  series  of  experiments  for  the  purpose 
of  explaining  the  phenomena  connected  with  the  colouring  matter  of 
species  of  BhamnuSj  especially  B.  infectorius,  A  beautiful  golden 
yellow  solution  can  be  obtained  by  macerating  the  fruit  in  water ;  but, 
although  the  seat  of  the  pigment  is  evidently  the  pericarp,  the  whole 
berry,  including  the  seed,  must  be  crashed  in  order  to  obtain  it.  The 
explanation  of  this  phenomenon  offered  by  Prof.  Ward  is  that  the 
xanthorhamnin  present  in  the  pericarp  is  a  glacoside,  and  that  it  breaks 
up,  under  the  influence  of  a  ferment  present  in  the  seed,  into  the 

*  Nfttnrv.  Stadents&llek.  Upsala,'  Feb.  24,  1887.  See  Bot  CcntralbL,  xxxi. 
(1887)  p.  893. 

t  Abhandl.  Xatorwiss.  Ver.  Bremen,  ix.  (1887).  See  Bot.  CentralbU  xxxii. 
(1887)p.  43. 

X  Uhlworm  und  Haenlein's  Bibliotb.  Bot.,  v.  (1887)  pp.  1-59  (3  pis.).  CJf.  this 
Journal,  1887,  p.  114.  §  Ann.  of  Bot,  i.  (1887)  pp.  1-26  (2  pis.). 
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oolonrmg  snbstanoe  rhamnin,  and  glacose.  Further  experiment  showed 
that  the  seat  of  this  ferment  in  the  seed  is  nearly  or  qoite  exclnsively 
the  raphe.  If  to  a  fresh  solution  of  the  boiled  pericarp  a  very  small 
portion  of  the  raphe  is  added,  a  oopions  precipitate  is  almost  immediately 
obtained  of  semi- crystalline  yellow  masses  of  rhanmetin.  The  cells  of 
the  raphe  are  fonnd  to  contain  a  brilliant  oily-looking  colourless  sub- 
stance. No  trace  of  this  ferment  was  found  in  four  other  species  of 
Bhamnus  examined,  viz.  B,  tinctorius,  caroUnianus^  Wicklius,  and 
caiharticus.  As  to  the  nature  of  the  ferment,  nothing  definite  was 
determined. 

Prof.  Ward  suggests  that  the  purpose  of  this  arrangement  is  the 
production  of  glucose  as  soon  as  the  seed  begins  to  germinate,  for  the 
nutrition  of  the  young  seedling. 

Masked  Fruits.*— Herr  A.  N.  Lundstrdm  describes  the  heterocarpic 
condition  exhibited  by  Calendula  and  Dimorphoiheca,     In  the  former 

1)  wind-transportable,  (2)  hook-bearing,  (3)  larva-like  fruits  occur. 

'e  gives  reasons  for  regarding  the  resemblance  between  the  last- 
mentioned  fruits  and  the  caterpillars  of  certain  butterflies  as  indeed  a 
case  of  mimicry. 

Development  of  the  Fruit  of  TTmbelHfenD.t — ^Messrs.  J.  M.  Coulter 
and  J.  N.  Rose  describe  the  development  of  the  fruit  in  UmbellifenB, 
Chaeraphyllum  procumbens  being  selected  as  a  type. 

In  very  young  buds  groups  of  three  or  four  parenchyma-cells  of  the' 
pericarp,  next  the  inner  epidermis,  begin  to  be  set  apart  for  the  forma- 
tion of  oil-ducts.  The  first  indication  of  this  is  that  they  become 
secreting  cells,  and  are  discoloured  by  the  characteristic  oily  contents, 
and  also  become  larger  than  the  surrounding  parenchyma-cells.  Upon 
approaching  the  period  of  flowering,  the  parenchyma-cells  surrounding 
each  fibrovascular  bundle  subdivide,  and  when  the  flower  opens,  quite  a 
distinct  group  of  small  parenchyma-cells  is  discovered  beneath  each 
rib ;  these  subsequently  develope  into  strengthening  cells.  The  exten- 
sion of  undifferentiated  parenchyma  is  effected  by  radial  cell-division, 
the  amount  of  tangential  division  being  comparatively  small. 

Axis  of  the  Inflorescence.^ — Herr  O.  Klein  describes  in  detail  the 
comparative  anatomy  of  the  axis  of  the  inflorescence.  The  epidermis  is 
not  strongly  thickened,  except  in  those  cases  where  the  inflorescence 
persists  through  the  winter,  as  in  that  of  the  male  catkins  of  the  birch 
and  hazel ;  here  it  is  strongly  suberized.  The  cortex  consists  either  of 
chlorophyllous  or  of  non-chlorophyllous  cells.  The  cortical  parenchyma 
increases  with  the  ascending  order  of  the  branches,  at  the  expense  of  the 
mechanical  tissue,  especially  where  the  inflorescence  is  destitute  of 
leaves,  as  in  the  Juncaceaa.  The  vascular  bundles  retain  nearly  the 
same  diameter  throughout,  but  their  constitution  alters ;  the  hadrome 
continually  diminishing  towards  the  apex,  while  the  leptome  increases 
to  a  corresponding  extent.  The  number  of  bundles  decreases  with  the 
constant  decrease  in  the  diameter  of  the  axis.  The  axis  of  the  in- 
florescence of  Umbelliferaa  is  treated  in  detail,  especially  in  regard  of 
its  power  of  bending. 

•  Nov.  Act  Beg.  Soc.  Sdent  Upeala,  xiii.  (1887)  pp.  72-7. 
t  Bot  Oasette,  xii.  (1887)  pp.  237-43  (1  pi.). 

X  Jahrb.  K.  Bot  Gart  Berlin,  iv.  (1886)  pp.  833-63.  See  Bot  CJentralbl.,  xxxii. 
(1887)  p.  107.    Cf.  this  Journal,  1887,  p.  989. 
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Deyelopment  and  Structure  of  Orobanche  in  a  younff  stag^,  and 
of  its  suc&ers.* — ^M.  M.  Hovelaoque  describes  the  development  and 
stmcture  of  Orobanche^  taking  as  his  type  O.  amenta. 

In  a  Tery  early  stage  the  Orobanche  appears  on  the  host  as  a  circular 
or  curved  spot.  The  parasite  has  penetrated  the  fibrovasoular  bundles 
of  its  host,  and  consists  of  a  single  unramified  sucker  which  now  begins 
to  enlarge  rapidly.  When  more  developed,  the  young  Orobanche  appears 
as  a  hemisphericiBd  swelling;  it  is,  however,  impossible  to  distinguish 
growing  point,  axis,  or  appendages.  At  a  later  stage  the  vegetative  point 
is  found  to  consist  of  dermatogen,  which  layer  covers  a  meristematic 
mass  undifferentiated  into  periblem  and  plerome.  At  the  base  of  the 
growing  point  the  first  leaves  appear  in  their  order.  Certain  procambial 
threads  reach  from  the  fibrovascular  bundle  of  the  sucker  to  the  more 
developed  leaves.  The  points  of  growth  of  the  roots  may  be  seen  in  the 
middle  of  a  mass  of  cortical  tissue,  the  elements  of  which  are  large. 

Toung  plants  of  O.  minor  differ  from  0.  cnienta  in  that  they  are 
provided  with  more  numerous  roots.  In  O.  Hedera^  on  the  contrary, 
the  roots  are  less  numerous,  and  develope  more  slowly,  but  the  adventitious 
buds  are  more  numerous. 

M.  Hovelacque  classifies  the  suckers  of  Orchanche  under  four  types, 
viz. : — (1)  Small  unicellular  suckers.  When  the  root  of  an  Orchanche 
touches  the  nourishing  root  of  a  host  by  a  very  small  point,  this  contact 
is  often  limited  to  a  single  cell  of  the  superficial  layer.  The  morpho- 
logical value  of  these  suckers  is  that  of  root-hairs.  (2)  Small  multi- 
cellular Backers.  When  the  contact  with  the  host  affects  more  than  one 
cell,  these  cells  elongate  and  penetrate  the  host  in  a  single  mass.  (S) 
Large  unramified  suckers.  When  the  surface  of  contact  of  the  parasitic 
root  with  the  nounshing  root  is  very  large,  many  of  the  superficial  cells 
take  part  in  the  formation  of  a  sucker.  In  this  case  the  sucker  partakes 
of  the  character  of  a  very  imperfect  root.  (4)  Large  ramified  suckers. 
Eamified  suckers  differ  £rom  the  preceding  only  in  the  fact  that,  when 
penetrating  the  root  of  the  host,  they  branch.  In  this  last  case  the 
suckers  of  Orchanche  are  homologous  to  a  bundle  of  imperfect  roots. 

Oriffin  of  the  Suckers  in  Phanerogamous  Para8ite8.t-— M.  Oranel 
states  that  in  Melamjpyrum  praienee  the  suckers  arise  in  the  cortex.  The 
cells  of  the  piliferous  layer,  after  elongation,  divide  into  a  filament  of 
cells ;  one,  two,  or  three  cells  from  the  middle  of  each  filament  elongate 
rapidly  towards  the  exterior,  and  imbed  themselves  in  the  host. 

Among  plants  with  temporary  suckers,  some  develope  their  organs  of 
absorption  on  their  roots ;  these  are,  for  example :  Osyris  aWa,  Thesium^ 
Melampyrum^  Orobanche  minor.  In  others  the  suckers  arise  in  the 
stem ;  for  example :  the  Cuscutese^  CaBsytha^  &c.  Oeyris  alba  possesses  a 
large  number  of  normal  roots,  and  also  has  suckers.  It  presents  then  a 
coexistence  of  free  and  parasitic  life.  In  conclusion  the  author  states 
that  in  Osyris  alba,  Orchanche  minor,  and  Thesium  divaricatum,  the  origin 
of  the  suckers  is  to  a  great  extent  identical ;  they  arise  in  the  cortical 
parenchyma,  and  are  joined  slowly  by  some  cells  formed  by  the  perioyde. 

Arrangement  of  Secondarjr  Boots  and  Buds  on  Boots.^— M.  P.  van 
Tieghem  mscusses  the  laws  which  govern  the  arrangement  of  the  lateral 

♦  CJomptes  Rendus,  cv.  (1887)  pp.  470-1,  530-3. 
t  Bull.  Soc.  Bot  France,  xxxiv.  (1887)  pp.  813-20. 
X  Ann.  8ci.  Nat.— Bot.,  v.  (1887)  pp.  130-51. 
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roots  and  bnds  on  the  root  and  lower  part  of  the  bypoootyl  of  Pban- 
erogAms  in  those  cases  where  the  structure  of  these  organs  is  binaiy. 
In  all  these  cases,  which  are  very  common,  the  root,  wheti^er  terminal  or 
lateral,  primary,  secondary,  or  of  any  other  order,  forms  its  subsidiary 
roots  in  the  pericycle  in  front  of  the  intervals  which  separate  its  two 
xylem-bundles  from  its  two  liber-bundles,  and  places  them  in  consequence 
in  four  longitudinal  rows.  The  author  terms  those  rootlets  "  isostique  '* 
when  the  mother-root  has  more  than  two,  **  diplostique "  when  it  has 
only  two  xylem-bundles.  Whenever  a  root,  whether  primary,  terminal, 
or  lateral,  is  binary,  its  branching  is  governed  by  the  second  of  these 
laws.  The  same  law  governs  the  arrangement  of  the  normal  buds  which 
frequently  make  their  appearance  on  the  hypocotyl. 

The  local  production  of  double  roots  and  double  buds  is  not  un- 
oonmion,  especially  in  UmbellifersB.  The  normal  hypocotyledonary  buds 
above  alluded  to  idmost  always  spring  from  the  pericycle  of  the  root  or 
of  the  stem ;  the  only  known  exception  is  in  the  case  of  the  LinariaceaOi 
where  they  are  of  exogenous  origin. 

Epidermal  Olands.* — M.  P.  YuiUemin  has  examined  the  structure 
of  the  epidermal  glands  in  the  natural  orders  Plumbaginacead,  Frankeni- 
acefe,  and  Tamariscinead.  In  those  of  the  two  latter  orders  he  finds  a  very 
strong  similarity  to  one  another.  Those  of  the  Plumbaginacese,  while 
resembling  the  glands  of  the  other  two  orders  in  their  structure,  origin, 
and  functions,  yet  present  some  well-marked  morphological  differences. 
They  are,  in  all  three  orders,  hairs  transformed  into  organs  of  excretion, 
mnd  intended  to  complement  the  action  of  the  stomata.  They  detain  the 
waste  products  arrested  by  the  thick  walls  which  bound  the  intercellular 
spaces,  but  which  are  able  to  pass  through  the  walls  of  these  secreting 
cells,  which  are  always  punctated,  the  gland  opening  outwards  through  a 
Tery  narrow  orifice,  and  being  always  lined  at  its  base  with  a  layer  of 
protoplasm. 

In  the  Plumbaginaoead  each  gland  always  consists  of  eight  secreting 
eells.  The  substance  secreted  may  be  entirely  Tolatilizable,  or  may  be 
mucilaginous,  or  may  contain  a  large  quantity  of  salts  of  lime  in  solution, 
which  is  deposited,  on  evaporation,  over  the  whole  surface  of  the  leaf. 
In  the  Frankeniaceas  and  Tamariscineee  each  gland  consists  of  only  two 
secreting  and  two  subsidiary  glands.  The  secretion  is,  in  the  Frankeni- 
meesdy  generally  calcareous,  solidifying  on  evaporation;  while  in  the 
TamariscinesD  it  is  resinous,  not  yielding  a  calcareous  concretion  on 
eraporation. 

Prickle-pores  of  Victoria  regia.t — Mr.  J.  H.  Blake,  having  examined 
the  large  prickles  on  the  leaf-veins  and  petioles  of  Victoria  regia,  finds 
that  only  the  larger  ones  are  penetrated  by  a  fibrovascular  bundle,  and 
that  the  opening  or  ostiole  described  as  existing  at  the  apex  of  the  spine 
ia  not  invariably  present,  and  is  probably  the  result  of  injury. 

Morphological  Peculiarity  of  Cordyline  australis.^ — Prof.  F.  O. 
Bower  records  a  peculiarity  in  this  plant  growing  in  Ceylon,  that,  when 
the  stem  assumes  an  oblique  or  horizontal  position,  lateral  shoots  are 
put  out  from  the  lower  side  of  the  main  axis,  which  direct  themselves 
yertically  downwards.    They  are  of  exogenous  origin,  with  exceedingly 


1888. 


•  Ann.  8ci.  Nat.-Bot.,  v.  (1887)  pp.  152-77  (1  pi.). 

t  Ann.  of  Bot.,  L  (1887)  pp.  74-5. 

X  Proc.  Phil.  Soc  Glasgow,  xviii.  (1887)  pp.  317-9  (1  pi.). 
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Blow  growth,  and  produce  roots  of  endogenous  origin.  In  their  fonction 
of  root-bearing  organs  they  bear  a  resemblance  to  the  rhizophores  of 
Selaginella. 

HyctaginesB.* — From  the  special  examination  of  three  species,  Mira- 
bili8  Jalapa^  M,  longiflora^  and  Oxyhaphus  nydagineua^  Herr  A.  Heimerl 
gives  the  following  as  the  most  characteristic  peculiarities  of  the  order : — 

The  ovule  presents  an  intermediate  form  between  the  campylotropous 
and  anatropouB.  The  conducting  apparatus  for  the  pollen-tubes  is  re- 
markably well  developed.  The  three  antipodal  cells  are  already  invested 
with  ceU-walls  before  impregnation,  and  continue  for  a  time  after  this. 
The  endosperm  is  inconsiderable  in  quantity,  and  transitory ;  the  peri* 
sperm,  on  the  other  hand,  very  fully  developed.  The  wall  of  the  ripe 
pericarp  is  of  complicated  structure,  with  a  central  sderenchymatous 
layer,  and  an  outer  layer  containing  tannin.  Cells  containing  raphides 
are  very  abundant  in  the  short  prolongation  of  the  floral  axis  on  which 
the  ovary  is  seated,  and  in  the  lower  part  of  the  pericarp ;  in  smaller 
quantity  also  in  the  wall  of  the  ovary ;  they  are  altogether  wanting  in 
the  ovules.  The  ripe  fruit  is  inclosed  in  a  very  thin  brown  skin,  formed 
by  the  fusion  of  two  layers,  the  outer  of  which  is  developed  from  the 
outer  epidermis  of  the  ovary,  the  inner  and  stronger  one  from  the  testa 
of  the  seed. 

Boot-tubers  and  Bacteria.t — Herr  P.  Sorauer  sums  up  succinctly 
the  results  of  the  observations  of  Tschirch,  Woronin,  Eny,  Brunchorst, 
Hellriegel,  Eriksson,  Frank,  Benecke,  and  Holler,  on  the  true  nature  of 
the  root-tubers  in  LeguminossD,  as  well  as  in  EkoagnacesQ  and  in  Alnua. 

fi.  PhyBioloffy4 
CI)  Baproduotion  and  Qennination. 

Insect  relations  of  AsdepiadesB-S  —  Mr.  G.  Bobertson  describes 
the  insect  relations  of  certain  Asclepiads.  He  states  that  while  in 
ordinary  flowers  an  insect  may  be  a  useful  visitor  if  it  can  roach  the 
nectar,  in  Aaclepias  many  other  conditions  influence  the  insect  relations. 
Of  visitors  whose  tongues  are  suited  to  the  nectaries,  many  are  useless, 
because  they  do  not  light  upon  the  flowers  (Sphyngidaa,  ^geriadsB,  and 
Trocihtlus^;  others  because  their  legs  are  not  long  enough  to  extract 
poUinia  (Megachile).  Others,  again,  rest  their  feet  so  lightly  as  seldom 
to  eflect  poUination ;  e.  g.  Diptera  and  small  butterflies ;  while  others 
are  not  strong  enough  to  free  their  claws  from  the  slits  and  break  the 
retinacula.  In  all  seventeen  species  were  found  to  be  killed  on  this 
account. 

The  author  describes  in  detail  several  species  of  the  genus  Asdepiatt 
and  also  two  species  of  Acetates, 

Fertilization  of  Flower8.||— Dr.  J.  MacLeod  has  added  a  sort  of 
appendix  to  the  classic  work  of  Hermann  MUUer  on  the  fertilization 
of  flowers.    He  has  extended  and  corroborated  the  work  of  the  great 

•  Denkflchr.  K.  Akad.  WIbs.  WIen,  liii.  (1887)  3  pU. 

t  Bot.  Centralbl.,  xxxi.  (1887)  pp.  308-14,  343-5. 

X  ThiB  sabdiyision  oontaiiis  (1)  Beprodnotion  and  O^rmination;  (2)  Nutrition 
and  Growth  (including  Movements  of  Floids) ;  (3)  Irritability ;  and  (4)  Chemical 
Changes  (inoluding  Respiration  and  Fermentation). 

§  Bot  Qazette,  xii  (1887)  pp.  207-16,  244-50. 

II  Arch,  de  Bio].,  vU.  (1887)  pp.  131-^6  (1  pi.). 
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master  observer  in  this  department.  The  flowers  stadied  were  Silene 
Armeria^  SieUaria  gramineay  S.  tUiginosa^  Sagina  procumbena  var.  apetala^ 
Htbiacm  syriacua,  Viola,  PotentiUa  Fragaria,  Bwea  nigrum,  Lffsimachia 
vulgariSf  Ajuga  repiant,  and  Teiurium  Scorodonium. 

He  notes,  in  regaxd  to  varieties  of  Lysimachia  vulgaris,  that  in  some 
direct  fertilization  is  certain,  in  others  aU  but  impossible.  He  calls 
attention  to  the  different  forms  of  sexual  arrangements  observed  in  Stel- 
loria  grawdnea.  In  Teucrium  a  peculiarity  results  in  cross-fertilization, 
not  only  between  different  flowers,  but  between  different  inflorescences. 

The  OBJryophyllacead  are  disposed  in  two  classes : — (1)  Where  self- 
fertilization  is  entirely  or  almost  entirely  impossible ;  (2^  where  cross- 
fertilization  is  lees  perfectly  insured,  and  where  self-fertilization  may,  in 
case  of  need,  occur. 

Flowering  of  Euryale  feroz.* — ^It  has  been  a  matter  of  controversy 
whether  this  plant,  belonging  to  the  NymphsdacesB,  opens  its  flowers 
above  or  below  the  surface  of  the  water.  From  observations  made  in  the 
botanic  gardens  at  Bome,  Prof.  G.  Arcangeli  concludes  that  the  flower 
is  perfected  under  water,  and  is  cleistogamoUs,  self-fertilization  taking 
place  in  a  kind  of  chamber  formed  by  the  perianth,  the  stigmatic  disc, 
which  is  curved  into  the  form  of  a  cup,  and  the  stamens. 

C2)  Kutrltioxi  and  Growth  (inoludlxxff  KovemenU  of  Fluids)* 

Growth  and  Origin  of  Multicellular  Plants.!— Mr.  O.  Massee 
describes  the  structure  and  mode  of  formation  of  the  gelatinous  mem- 
brane exterior  to  the  true  celluloso-wall,  and  extending  continuously  over 
the  whole  plant,  which  is  not  uncommon  in  Algad,  and  universal  in  the 
Florideed.  It  can  be  clearly  shown  that  the  formation  of  the  cellulose- 
wall  never  precedes  that  of  the  mucilaginous  sheath,  and  its  function  is 
rather  a  supporting  than  a  protecting  one.  The  composition  of  the 
mucilaginous  sheath  closely  resembles,  or  is  identical  with,  that  of  pro- 
toplasm. The  sheath  is  usually  homogeneous,  even  after  the  appearance 
of  the  cell-wall;  but  in  Pandorina  the  innermost  portion  consists  of 
parallel  rods  placed  end  to  end  on  the  cell-wall ;  while  in  Cladophora 
erispata  the  rods  run  parallel  to  the  surfEuse  of  the  wall.  The  portion 
consisting  of  rods  stains  readily  with  methyl-violet  and  other  anilin 
dyes,  whUe  the  homogeneous  portion  does  not  stain. 

In  some  cases,  as  in  Polysiphonia,  the  surface  of  the  sheath  is  more  or 
less  papillose,  and  not  unfrequently  a  papilla  may  be  seen  to  extend 
itself  into  an  exceedingly  fine  cilium,  varying  in  length  from  5  to  100  /i, 
and  less  than  1  fi  thick.  These  cilia  are  pkstic  and  flexible,  but  have 
no  spontaneous  vibratile  motion.  They  appear  not  to  be  unlike  those 
described  by  the  author  as  occurring  on  the  surface  of  some  of  the  large 
stipitate  glands  on  the  underground  leaves  of  Laihreea  squamaria.X 

The  outermost  layers  of  this  mucilaginous  sheath  often  become 
strongly  cuticularized,  while  the  inner  portions  do  not  change  in  their 
chemical  reactions.  Internally,  as  in  the  stipes  of  many  Algfe,  it  is 
aecreied  in  such  quantities  as  to  force  the  cells  apart,  and  destroy  the 
connecting  strands  of  protoplasm ;  and  within  this  mucilaginous  matrix 
strings  of  new  cells  appear  as  outgrowths  from  older  cells. 

•  Atti  8oc.  Toeo.  Set.  Nat,  viU.  (1887)  pp.  281-300. 

t  Joom.  of  Bot.,  XXV.  (1887)  pp.  257-67.  X  See  thia  Journal,  1887,  p.  111. 
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The  change  from  a  mucellnlar  to  a  multicellular  condition  appears  to 
be  dne  to  the  influence  of  this  external  Bheath.  In  Algie  the  cellulose 
cell-wall  is  formed  in  the  middle  of  this  sheath.  In  unicellular  Algo 
the  tendency  to  form  colonies  is  due  to  the  copous  secretion  of  mucila^ 
which  is  external  to,  and  quite  distinct  from  the  sheath ;  and  the  primary 
f auction  of  which  appears  to  be  to  prevent  desiccation.  This,  again,  has 
its  analogue  in  the  higher  plants  in  the  copious  secretion  of  mucilage 
from  the  stipules  of  Anomodada  among  Hepaticsd,  and  from  the  mucilage- 
cells  of  Blechnum  and  Osmunda.  Plants  remain  unicellular  so  long  as 
the  tendency  of  the  protoplasm  to  resolve  itself  into  a  sphere,  after  cell- 
division,  predominates  over  external  forces ;  and  the  same  occurs  where 
cells  are  free  from  the  pressure  of  the  surrounding  tissues,  as  in  poUen- 
grains. 

The  cap-like  structure  which  covers  the  growing  point  in  Osdttaria 
is  simply  the  relatively  thick  undifferentiated  portion  of  the  sheath,  which 
contracts  as  it  becomes  cuticularized. 

The  ring-like  structure  at  the  distal  end  of  the  cells  of  (Edogonium 
is  described  in  detail,  and  is  regarded  by  the  author  as  only  a  special 
form  of  apical  growth,  combined  with  an  unusual  rigidity  of  the  investing 
sheath. 

Influence  of  Light  on  the  Form  and  Structure  of  Leaves.* — A 

series  of  experiments  on  the  influence  of  various  degrees  of  illomination 
on  the  size  and  internal  structure  of  leaves  has  led  M.  L.  Dufour  to  the 
following  conclusions : — 

The  development  of  the  plant  increases  in  proportion  to  the  degree 
of  illumination.  It  increases  in  size,  it  branches  more  copiously ;  its 
stem  and  branches  exceed  in  diameter  Uie  corresponding  parts  of  the  same 
plant  exposed  to  a  less  degree  of  illumination;  its  leaves  attain  the 
largest  dimensions  both  in  surface  and  in  thickness ;  and  the  flowering 
is  earlier  and  more  abundant. 

The  same  law  applies  also  to  the  internal  structure  of  the  lea£  The 
stomata  are  more  abundant.  The  elements  of  the  epidermis  are  more 
fully  developed  in  the  sun ;  the  cells  are  larger,  with  thicker  lateral 
and  outer  walls ;  the  cuticle,  in  particular,  is  more  strongly  developed. 
The  walls  of  the  epidermal  cells  are  more  sinuous  in  the  sun  than  in  the 
shade.  The  palisade-parenchyma  also  displays  a  stronger  development ; 
its  cells  are  longer  in  the  transverse  direction  than  when  the  plant  giows 
in  the  shade ;  they  contain  more  chlorophyll  and  more  starch.  The 
same  also  is  true  of  the  conducting  tissue ;  the  vessels  are  more  numerous 
and  larger.  The  strengthening  tissue  presents  the  same  characters  as 
those  displayed  in  the  sclerenchymatous  and  coUenchymatous  elements. 
The  secreting  canals  are  larger,  and  contain  larger  quantities  of  eli- 
minated substances,  and  the  same  is  true  of  the  deposition  of  calcium 
oxalate. 

As  a  general  law,  M.  Dufour  comes  to  the  conclusion  that  the  state* 
ment  of  some  previous  observers  that  there  is  an  optimum  degree  of 
illumination  for  the  plant  considerably  below  that  derived  from  the 
direct  rays  of  the  sun,  is  incorrect ;  and  that,  other  things  being  equal, 
the  plant,  and  every  part  of  the  plant,  is  more  fully  developed  in  pro- 
portion as  it  is  exposed  to  a  more  intense  illumination. 

•  Ann.  ScL  Nat.— Bot,  v.  (1887)  pp.  SI  1-413  (6  pis.).  Cf.  this  Journal,  1887, 
p.  824. 
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<4)  OhemioAl  Changes  (inolndlns  Besplratlon  and  FermentatlonD. 

Exhalation  of  Oxygen  by  fleshy-leaved  Plants  in  absence  of 
Carbonic  Anhydride.* — &err  A.  Mayer,  by  former  researches,  has  shown 
that  under  certain  conditions  oxygen  is  exhaled  by  the  leaves  of  some 
plants  in  absence  of  carbonic  fmhydride.  This  is  more  especially  the 
case  with  the  CrassnlacesB ;  and  it  was  found  that  leaves  of  BryophyUum 
calydnumy  which  contain  malates,  after  a  period  of  darkness  (during 
night)  have  an  acid  reaction,  bnt  daring  the  daytime  this  reaction 
becomes  much  less.  The  anther's  experiments,  made  since  1888,  show 
that  ''acid  leaves,"  daring  insolation  in  an  atmosphere  free  from 
carbonic  anhydride,  yield  more  oxygen  the  richer  they  are  in  free  acid. 
The  acid  present  is  malic  acid;  and  this  acid  and  the  calcium  salt 
diminidi  during  insolation,  just  as  if  the  whole  consisted  of  free  acid, 
the  products  resulting  from  the  change  being  starch,  sugar,  &a,  and  the 
amount  of  oxygen  which  should  be  separated  by  ^e  produced  carbo- 
hydrates agrees  well  with  the  quantity  of  oxygen  found  to  be  set  free  by 
insolation. 

Bespiration  of  the  Fotato.t — Herr  J.  Boehm  gives  the  results  of  a 
large  number  of  experiments  on  the  exhalation  of  carbonic  acid  by 
potatoes,  whether  ordinary  or  sweet,  injured  or  uninjured.  As  in  the 
case  of  seedlings  of  Phaseolu$  muliiflortts,  the  intensity  of  the  respiration  is, 
in  most  cases,  independent  of  the  partial  pressure  of  oxygen,  though 
there  are  conditions  under  which  this  is  not  tiie  case.  Herr  Boehm  finds 
that  when  cut  into  pieces,  potatoes  respire  much  more  energetically  than 
when  uninjured.  The  internal  respiration  is  independent  of  external 
injury,  and  is  much  more  intense  with  sweet  than  wiib.  ordinary  potatoes ; 
bnt  in  both  cases  the  internal  respiration  is  greatly  increased,  with  cut 
potatoes,  when  they  are  previously  placed  for  a  day  in  moist  air  at  a 
temperature  favourable  for  normal  respiration. 

Action  of  Formose  on  Cells  destitute  of  Starch. — By  experiments 
on  Fraxinue  Omus,  Bubia  tinctorum,  Syringa  vulgaris,  and  Cacalia 
muMveolenSy  Dr.  C.  Wehmerf  has  determined  that  formose  (GeHigOe, 
obtained  by  the  condensation  of  formic  aldehyde)  belongs  to  the  class  of 
oarbohydrates  which  living  leaves  have  not  the  power  of  converting  into 
starch;  agreeing  in  this  respect  with  milk-sugar,  raffinose,  inosite, 
dextrin,  ery thrite,  trioxymethylen,  and  some  organic  acids ;  and  differing 
from  dextrose,  levulose,  galactose,  maltose,  cane-sagar,  mannite,  dulcite, 
and  glycerin. 

Commenting  on  this  paper,  Herr  0.  Loew  §  disputes  the  accuracy  of 
some  of  Dr.  Wehmer's  results,  and  especially  dissents  from  a  conclusion 
drawn  by  that  gentleman  from  the  fact  that  he  was  unable  to  obtain 
starch  from  formose.  This  induces  Wehmer  to  oppose  the  recent  view 
that  formic  aldehyde  is  the  first  product  of  assimilation  in  plants,  but, 
as  Loew  thinks,  on  insufficient  grounds. 

Y*  Gheneral. 
BioloCT  of  Orobanche.|| — Herr  L.  Eooh  describes  in  detail  the  life- 
history  of  several  species  of  Orobanche.     The  seeds,  which  are  produced 

•  Landw.  Verauoha-Stat.,  xxxiv.  pp.  127-43.  See  Joum.  Chem.  Soc,  1887, 
Abstr.,  p.  988.  f  Bot.  Ztg.,  xlv.  (1887)  pp.  671-5,  681-92. 

t  Bot  Zte..  xlv.  (1887)  pp.  713-7.  §  Ibid.,  pp.  813-4. 

I  Koch,  L., '  Die  Entwicklungsgeschiohte  der  Orobancheen/  389  pp.  and  17  pis., 
Heidelberg,  1887.    See  Bot.  Centralbl.,  xxxi.  (1887)  p.  361. 
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in  enormons  nnmbers,  100,000  to  150,000  on  an  indiyidoal,  can  genni- 
nate  only  when  in  contact  with  the  root  of  the  host ;  they  may  retain 
their  power  of  germination  for  two  years.  The  embryo  developes  into  a 
filiform  Btmotiire;  and  the  penetration  is  e£fected,  as  with  parasitio 
fungi,  by  a  secretion  from  the  parasite  which  dissolves  the  tiBsaes  of 
the  host.  The  young  plant  penetrates  to  the  yascular  bundle  of  the 
host,  but  does  not  appear  to  in&ct  any  serious  injury  upon  it.  In  the 
endi^enous  formation  of  the  growing  point  Orchanehe  shows  a  resem- 
blance to  Bafflesia.  The  structure  described  by  some  writers  as  an 
*' intermediate  organ"  between  host  and  parasite,  results  simply  from 
the  common  growth  of  the  parasite  and  of  the  root  of  the  host.  From 
the  true  haustorium,  the  portion  of  the  parasite  which  first  penetrates  the 
tissue  of  the  host,  secondary  haustoria  spring,  which  serre  for  its  non- 
sexual reproduction. 

With  regard  to  the  plants  from  which  the  various  species  of  Oro- 
hanehe  derive  their  nourishment,  this  is  not  altogether  indifferent ;  each 
species  of  parasite  has  only  certain  hosts  on  which  it  will  grow,  tiiough 
these  may  be  numerous  and  not  necessarily  nearly  related  to  one 
another;  thus  0.  ramosa  is  parasitic  on  the  hemp  and  on  tobacoo. 
0.  minor  was  found  to  grow  on  forty-four  different  species,  0.  ramosa 
on  twenty-nine,  0.  spedoea  on  thirteen,  and  0.  Hederm  on  three  species 
of  host-plant. 

Biology  of  the  Mistletoe.*— Dr.  M.  Eronfeld  describes  at  length 
the  mode  of  life  and  germination  of  the  mistletoe.  He  states  that 
the  popular  idea  that  the  seeds  can  germinate  only  after  passing 
through  the  intestinal  canal  of  a  bird,  is  correct  only  with  considerable 
limitation.  No  doubt  seeds  are  occasionally  passed  with  the  excreta, 
and  are  then  in  a  &vourable  condition  to  germinate.  But  the 
majority  of  the  seeds  are  rejected  by  birds  when  feeding  on  the  white 
pulp  of  the  fruit.  The  seeds  can  easily  be  made  to  germinate  in 
the  ordinary  way,  but  require  a  long  period  of  rest  i^Pter  ripening.  The 
mistletoe  is  also  propagated  non-sexually  by  buds.  Polyembryony 
occurs  normally,  a  very  large  proportion  of  the  seeds  containing  two  or 
three  embryos. 

The  development  of  the  plant  varies  greatly,  according  to  the  tree 
on  which  it  is  parasitic ;  and  this  has  been  the  source  of  themanu&ctuie 
of  a  large  number  of  false  species.  It  will  grow  on  almost  any  tree 
except  certain  conifers.  It  is  least  luxuriant  on  other  species  of 
Coniferfld ;  most  so  on  Bobinia  Paeudctcacia. 

Boot-symbiosis  in  the  EricacesB.t — Herr  B.  Frank  finds  this  to  be 
an  almost  universal  phenomenon  in  the  Ericaoeie.  The  roots  afflicted  in 
this  way  are  distinguished  by  their  extraordinary  tenuity  (0*07-0*05  or 
even  0 '  03  mm.),  greater  length,  and  sparsity  of  branching.  They  usually 
consist  of  nothing  but  a  single  slender  fibrovascular  btindle  and  epi- 
dermis, the  root-hairs  being  ^together  suppressed.  The  epidermis  is 
well  developed ;  the  cell-cavities  are  large,  and  completely  filled  by  an 
irregularly  interwoven  mass  of  fungus-hyphse.  They  are  also  enveloped 
in  a  weft  of  hyphae,  which  do  not,  however,  form  a  closed  envelope,  but 
are  connected  in  a  variety  of  ways  with  the  intercellular  hyphaa.     The 

•  Biol.  Centralbl,  vii.  (1887)  pp.  449-64  (3  figs.). 

t  SB.  Versamml.  Deutsch.  Nuturf.  u.  Aerzte,  Wiesbaden,  Sept.  21,  1887.    See 
Boi.  C<jntralbl.,  xxxii.  (1887)  p.  57.    Cf.  this  Journal,  1886,  p.  113. 
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mycorhisa  was  fonnd  in  all  the  localities  examined,  whether  moory  or 
heathy ;  and  on  the  following  species : — Vaecinium  uliginommj  Oxycoocus^ 
MyrtiUu8,  and  VUiS'Idxay  Andromeda  poU/olia^  Ledum  palustre^  and 
CaUuna  vulgaris,  as  well  as  on  coltivated  specimens  of  Vaecinium  macro* 
carpum^  Azalea  indica^  and  Bhododendron  poniicum,  and  on  Empeirum 
nigrum. 

Domatia.* — Dr.  A.  N.  Lnndstrdm  defines  as  "domatia"  those 
formations  or  transformations  on  plants  adapted  to  the  habitation  of 
guests,  whetiier  animal  or  vegetable,  which  are  of  service  to  the  host,  in 
contrast  to  oecidia,  where  such  habitation  is  injurious  to  the  plant.  He 
describes  these  domatia  in  detail  on  the  lime,  alder,  hazel,  and  other 
trees  and  shrubs,  and  gives  a  very  long  list  of  species,  belonging  to  a 
great  variety  of  natural  orders,  on  whic£  they  are  fonnd. 

The  principal  types  of  shelter  are  as  follows : — (1)  Hair-tufts,  e.  g. 
in  TUia  europma  ;  (2)  recurvatures  or  foldings  in  various  parts,  e.  g.  in 
Quercus  rdbur^  Bex^  Schinua,  Ceanothua  africanus;  (3)  grooves  without 
hairs,  as  in  Coffea  arahicay  Coproema  haueriana;  with  marginal  hairs, 
e.  g.  in  Psychotria  daphncides,  Budgea  lanceolata,  Faramea,  Bhamnus 
glandulo$a,  Coprosma  Billiardieri ;  with  basal  hairs,  as  in  Anacardium 
ocddentale;  (4)  pockets,  as  in  Elseocarpm  oblongus,  E,  dentaiua^  Pay- 
du)triaj  Lonicera  alpigena  ;  (5)  pouches,  e.  g.  Eugenia  austraUs.  These 
different  lypes  of  domatia  are  connected  by  transition  forms.  The  habit 
of  producing  domatia  in  a  species  may  become  hereditary  without  the 
actual  presence  of  the  predisposing  cause.  Certain  orders,  e.  g.  Bubiace» 
^funous  also  for  ant-domatia),  show  a  marked  predisposition  to  acaro- 
aomatia.  Many  groups  seem  entirely  without  them,  e.  g.  Monocotyledons 
and  Gymnosperms,  and  all  herbs.  They  are  most  abundant  and  best 
developed  in  tropical  (and  temperate)  zones. 

In  the  second  chapter  the  author  discusses  in  detail  the  various 
interpretations  which  may  be  put  upon  domatia.  (1)  They  may  be 
pathological,  like  galls ;  (2)  they  may  be  for  catching  insects ;  (3)  they 
may  have  only  an  indirect  connection  with  their  tenants ;  (4)  they  may 
be  of  use  to  the  plant  as  the  dwellings  of  commensals.  He  adopts  the 
last  interpretation.  He  draws  an  interesting  parallel,  however,  between 
galls  and  domatia,  and  is  inclined  to  suppose  that  the  domatia  were  first 
directly  caused  by  the  insects,  but  haye  gradually  become  inherent 
transmitted  characteristics.  The  author  gives  a  clear  table,  distinguish- 
ing the  cecidia  or  galls  dae  to  *'  antagonistic  symbiosis,"  either  plimt  or 
animal  (phyto-  and  zoo-cecidia),  and  domatia  due  to  '*  mutual  symbiosis,** 
either  plant  or  animal  (phyto-  and  zoo-domatia).  Those  due  to  plants 
are  again  subdivided  into  myco-  and  phyco-cecidia  or  -domatia. 

Myrmecophiloas  Flants-t— Horr  A.  N.  Lundstrom  observes  that 
several  species  of  Melampyrum  are  provided  with  dot-like  nectariferous 
trichomes  on  their  leaves  and  bracts.  These  attract  large  numbers 
of  ants,  which  he  believes  are  of  service  to  the  plant  in  the  following 
way.  The  seeds  of  these  species  bear  an  extraordinary  resemblance  to 
tiie  larvsB  of  ants,  even  to  the  excrement-sac ;  and  being  mistaken  for 
larva  by  the  ants,  aro  carried  by  them  to  their  nests,  where  they 
germinate. 

Herr  Lundstrom  names  also  a  number  of  myrmecophilous  plants 

♦  Nov.  Act  B.  8oc  Soient.  Upeala,  xiii.'  (1887)  pp.  1-72  (4  pis.).  See  this 
Journal,  1887,  p.  273.         f  Nov.  Act.  R.  See.  Sclent.  Upsala,  xiii.  (1887)  pp.  77-88. 


Digitized  by  CjOOQIC 


88  SUIUABY  OF  OUBBEHT  SEBRABGHB8  BSLATINa  TO 

belongiBg  to  the  Scandinayian  flora,  and  describes  the  oontriyanoe,  not 
hitherto  noticed,  in  the  aspen. 

Hnmboldtia  lanrifolia  as  a  Myrmecophiloiu  Plant*— Prof.  F.  O. 
Bower^s  description  of  this  plant,  a  native  of  Ceylon,  is  now  published 
in  folL  He  ascribes  the  formation  of  the  hollow  channels  in  the  stem 
and  branches  which  the  ants  inhabit  in  the  first  place  to  mptore  from 
tension ;  and  belieyes  that  the  ants  only  then  fortoitoosly  take  posses- 
sion of  them.  He  sees  no  eyidenoe  that  the  presence  of  the  ants  is  of 
any  advantage  to  the  plant.  A  somewhat  similar  stmctnre  occurs  in 
Cierodendronfistulomm  n.  sp.  and  Myristica  myrmecopkUa  n.  sp.,  and  in 
Nepenthes  huxdcarcUa  from  North  Borneo. 

(hddation-proceis  in  Plants  after  death.— Herr  J.  Beinke  f  brings 
for^nurd  experiments  evidence,  famished  by  Herr  G.  Brenstein,  that 
after  parts  of  plants  have  been  completely  killed  by  exposure  for  a 
considerable  time  to  an  atmosphere  saturated  with  vapour  of  ether,  the 
processes  of  oxidation  and  formation  of  carbonic  acid  still  go  on  in 
them ;  and  that  this  is  dependent  on  temperature  even  more  in  the  dead 
than  in  the  living  plant. 

Herr  W.  Johannsen  %  objects  to  the  validity  of  these  experiments, 
that  they  were  made  to  extend  over  too  long  a  period.  These  processes 
cease  on  the  death  of  the  plant  or  part  of  the  plant,  but  recommence 
after  a  time  under  the  influence  of  bacteria.  True  intramolecular  respira- 
tion will  go  on  in  an  atmosphere  destitute  of  oxygen,  from  the  presence 
of  a  fermentative  substance,  while  *^  post-mortal "  oxidation  ceases  at 
once  in  such  an  atmosphere. 

Betrogression  in  Oak8.§ — ^Herr  F.  Erasan  has  followed  up  his 
previous  **  phyto-phylogenetic "  studies  by  a  study  on  the  frequent 
occurrence  of  abnonnal  leaves  on  oaks.  The  species  studied  was  Quereua 
sesnliflora  Sm.  His  conclusions  are  as  follows: — (1)  The  phenomena  are 
in  origin  pathological ;  (2)  the  pathological  state  induces  certain  modes 
of  growth  dormant  in  normal  states;  (3)  but  those  structures  which 
develope  symmetrically  on  affected  branches  and  twigs,  and  unfold  them- 
selves uniformly,  can  no  longer  be  called  pathological.  It  seems  very 
probable  (a)  that  the  modes  of  growth  evoked  by  the  pathological  state 
are  retrogressive.  In  previous  generations  the  plant  had  followed 
similar  paths;  and  indeed,  in  geological  periods  with  warmer  tempe- 
rature, when  the  impulse  which  now  evokes  these  "  abnormal  *'  leaves 
in  summer,  was  constant,  (li)  Q.  aquatica  Walt.,  in  N.  America,  is 
approximately  in  the  state  oi  the  present  Q,  sessUiflora  in  the  Miocene 
age,  when  it  was  still  Q,  tephrodes  Ung.  (c)  By  the  study  of  such 
abnormal  conditions  much  may  be  learned  of  pnylogeny  and  relationship. 

Phenomenon  analogous  to  Leaf-fall.|i— Mr.  F.  W.  Oliver  points  out 
that  in  Bubus  australis^  a  plant  in  which  the  lamina  is  suppressed,  the 
leaves  being  reduced  to  simple  mid-ribs  of  the  leaflets,  a  layer  of  phellogen 
is  formed  in  the  stem  in  the  later  part  of  the  summer,  out  of  the  inner- 
most of  the  cortical  layers,  all  of  which  are  assimilative.  By  this  means 
the  rest  of  the  assimilating  cortex  is  cut  off  from  the  other  tissues,  and 

♦  Proc.  PhU.  Soo.  Glasgow,  xviii.  (1887)  pp.  320  -6  (1  pi.).    Of.  this  Journal. 
1887,  p.  785.  t  Ber.  Deatach.  Bot.  Geaell.,  v.  (1887)  pp.  216-20. 

X  Bot.  Ztg..  xlv.  (1887)  pp.  762-3. 
§  SB.  K.  K.  Akad.  Wisa.  Wieu,  xcv.  (1887)  pp.  31-42. 
II  Ann.  of  Bot.,  i.  (1887)  pp.  71I2. 
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is  cast  off  in  scales  dnring  the  second  year.  Fresh  assimilating  cortex  is 
formed  in  the  shoots  of  the  current  year.  A  somewhat  similar  process 
takes  place  in  Catuarina, 

^'Cnrr*  of  Feaoh-leaves.* — ^Miss  Etta  L.  Enowles  sums  np  briefly 
the  action  of  Exooscub  deformaw  on  peach-leaves  in  the  following 
manner: — 

(1)  A  marked  increase  in  width  and  thickness,  accompanied  by 
great  distortion. 

(2)  Great  multiplication  of  cells,  particularly  of  the  palisade-cells 
and  immediately  adjacent  parenchyma,  by  cell-division. 

(8)  Thickening  of  the  cell-walls  and  disappearance  of  the  inter- 
cellular spaces. 

(4)  IKminution  of  cell-oontents,  which  often  are  almost  or  wholly 
wanting. 

Plant  Analysis  as  an  Applied  Science. t — In  a  useful  lecture  on  this 
subject.  Miss  H.  C.  de  S.  Abbott  gives  a  rigiimS  of  the  more  important 
chemical  tests  used  in  discriminating  the  various  substances  found  in 
vegetable  tissues,  and  of  the  practical  value  of  the  results  thus  obtained. 

B.    OBYPTOGAMIA. 

Arthur's  Beport  on  Minnesota.^ — The  following  is  an  enumeration 
of  the  number  of  species  and  varieties  in  each  of  the  families  of  Crypto- 
gams mentioned  in  Arthur's  Beport  of  Minnesota  for  1886 : — Pterido- 
phyta  26.  Bryophyta  42.  Carpophyta  242.  Oophyta  11.  Zygo- 
phyta  45.     Protophyta  28. 

The  following  new  species  are  mentioned : — Among  the  Carpophyta, 
Ptieania  haleniee^  P.  omcUa^  AtUkasioma  flavo-viridey  Nectrta  perforata^ 
Bamularia  variegakiy  ZygodegmuB  aublUacinuSi  Ctboria  tabacina^  Peziza 
(DatvB)  borealisj  and  P.  (Humaria)  olivatra  ;  and  among  the  Protophyta, 
Syndkyirium  Atari, 

Crsrptogamia  Vascularia. 

Oermination  of  Fem8.§ — ^Herr  E.  Goebel  describes  the  germination 
of  the  spores  of  several  little-known  ferns.  In  ViUaria  the  first  product 
is  a  filament  which  very  soon  divides  into  a  plate  of  cells.  Club-shaped 
bulbils  are  produced  in  large  numbers  on  the  prothallium,  consisting 
of  from  six  to  nine  cells,  and  placed  upon  peculiar  semicylindrical 
sterismata.    Antheridia  may  be  produced  on  the  bulbils. 

The  germination  of  the  spores  of  Trichomanea  was  observed  in 
T.  wuunmum  and  diffumm.  The  prothallium  is  here  filamentous ;  arche- 
gonia  being  produced  at  the  ends,  and  antheridia  at  the  middle  of  the 
filaments.  Bulbils  were  also  observed  consisting  of  a  single  cell  placed 
on  a  conical  sterigma.  Hymenophyllum  has  also  a  filamentous  prothallium 
which  produces  genmue  borne  on  less  distinct  sterigmata;  and  the 
arohegonia  and  antheridia  are  also  described. 

Herr  GU>ebel  points  out  the  parallelism  between  the  development  of 

•  Bot  Gazette,  zu.  (1887)  pp.  216-8. 

t  Joam.  FrankliD  Inat,  cxxiv.  (1887)  pp.  1-33. 

%  Arthur,  J.  C,  *  Bepc^  of  Botanioaf  Work  iq  Minnesota  for  the  year  1886,' 
56  pp.,  St  Paol,  1887. 

f  Ann.  Jard.  Bot.  Baitenzorg,  yii.  (1887)  pp.  74-119  (4  pis.).  See  Bot. 
CentralbL,  xxxii.  (1887)  p.  170.  , 
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the  Hymenophyllacen  and  that  of  Mosses.  He  regards  the  primitiye 
fonn  of  hoih  to  be  a  filifonn  protonema  bearing  directlj  sexual  organs 
of  both  kinds ;  the  original  function  of  the  leaves  being  simply  to  serre 
as  a  protecting  envelope.  The  Hymenophyllacee  would  tiierefore  be 
the  archaic  type  of  Ferns. 

Dehiscence  of  the  Sporangium  of  Ferns.*— Miss  F.  M.  Lyon 
describes  the  dehiscence  of  the  sporangium  of  Adiantum  pedatum  as 
always  taking  place  along  a  definite  line  across  the  side  of  the  sporangium. 
This  line  is  always  determined  by  the  presence  of  two  narrow  and 
elongated  cells  with  lignified  walls  opposite  the  annulus  and  about  mid- 
way between  its  end  and  the  stalk,  between  which  the  fissure  commences. 
These  *'  lip-cells,"  the  occurrence  of  which  appears  hitherto  to  have  been 
overlooked,  were  observed  also  in  a  number  of  other  species.  The 
authoress  suggests  that  their  presence  may  have  an  important  bearing 
on  the  causes  which  produce  the  dehiscence. 

Heterophyllous  Fems.t — Herr  E.  Goebel  points  out  that  the  usual 
statement  that  in  the  heterophyllous  species  of  Polwodium  (P.  WiUd&' 
nomiy  rigidulum,  and  guercifolium),  one  form  of  frond  is  sterile  and  the 
other  fertile,  is  incorrect ;  both  forms  being  fertile.  The  so-called  fertile 
fronds  are  pinnatifid,  long-stalked,  and  deep-green,  and  very  soon  die 
down  to  the  rachis ;  the  '*  sterile  "  fronds,  on  the  other  hand,  are  sessile, 
cordate,  and  convex  below,  so  as  to  form  an  open  "  niche  "  above ;  they 
very  soon  lose  their  green  colour,  and  wither  away  with  the  exception  of 
a  framework  formed  of  the  veins.  The  purpose  of  these  leaves  appears 
to  be  the  collection  of  humus  into  which  the  roots  of  the  fern  penetrate, 
thus  enabling  them  to  obtain  nutriment  where  otherwise  it  would  be 
impossible.  In  Poltfpodium  Henicleum,  both  functions,  assimilation  and 
the  accumulation  of  humus,  are  performed  by  the  same  fronds,  all  having 
the  same  form  with  strongly  dorsiventral  structure ;  the  base  of  the  leaf 
forms  the  '*  niche,"  the  ribs  of  the  frond  the  framework  for  the  collection 
of  humus.  Leaves  of  the  same  kind  occur  in  some  epiphytic  orchids,  as 
Bolbophyllum  Beccarii, 

The  same  explanation  is  offered  of  the  heterophylly  of  the  '*  elk's- 
horn  fern,"  Platyeerium  grande  and  alcicarne.  The  branched  fronds 
serve  for  the  purpose  of  assimilation,  while  the  intermediate,  sessile, 
unbranched,  reniform  fronds  serve  both  to  retain  moisture,  and  to 
accumulate  humus.  At  the  base  of  these  leaves  is  a  strongly  developed 
aquiferous  tissue.  Many  epiphytic  ferns,  such  as  DrymogJbsmiTn,  have 
similar  receptacles  for  water.  In  Polypodium  $inuo8um  and  paieUiferum^ 
the  hollow  stem  serves  as  an  abode  for  ants ;  and  the  same  is  the  case 
with  the  hollow  pseudobulbs  of  some  orchids.  Organs  of  secretion  occur 
in  both  kinds  of  fronds  of  P.  quercifoUum* 

Oliaraceaa* 

New  Species  of  Charace8B.]t— Dr.  T.  F.  Allen  describes  and  figures 
the  following  new  species : — Nitella  Muthnatm  from  Muthnata  Island  in 
the  Feejee  group ;  TolypeUa  Macounii  from  Niagara  river,  and  Nitella 
Morongii  from  Nantucket.     The  TolypeUa  is  especially  noteworthy  from 

•  BulL  Torrey  Bot  Club,  xiv.  (1887)  pp.  180-3  (4  flge.). 

t  Ann.  Jard.  Bot.  Buitenzopg,  vii.  (1887)  pp.  1-21  (1  pi.).  See  Bot.  Gentralbl., 
xxxii.  (1887)  p.  165. 

X  Bull.  Torrey  Bot.  Club,  xiv.  (1887)  pp.  211-5  (5  ph.). 
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the  fact  that  the  terminal  joints  of  the  fruiting  rays  are  one-oelled.  No 
other  speoiea  has  snch  simple  terminals ;  no  species  has  so  little  fruit 
and  such  imperfectly  formed  '*  nests."  It  is  NiieUa-like  in  its  habit  of 
growth,  and  sUghtly  inorusted. 

HoBcineas. 

Transpiration  of  the  Sporophore  of  Mosses.* — Mr.  J.  B.  Yaizey 
has  confirmed  by  actual  experiment  his  theory,  preyionsly  enunciated  on 
anatomical  grounds,  that  the  thin-walled  strand  of  tissue  in  the  sporo- 
gonium  of  mosses,  to  which  he  applies  the  term  lepioxylon,  is  that  which 
conducts  the  transpiration  current  up  the  seta  to  the  apophysis,  the  organ 
of  absorption  and  of  assimilation  and  transpiration.  The  method  adopted 
was  to  place  the  cut  ends  of  the  sporogonium  in  a  drop  of  eosin,  which 
was  found  to  pass  up  the  whole  of  the  seta  and  enter  the  apophysis. 
The  species  experimented  on  were  Polyirichum  formomtm  and  SpUchnwn 
tphsericuvii, 

VegetatiYe  reproduction  of  a  Mo8S.t — Herr  H.  Schulze  describes 
a  pecmiar  mode  of  vegetative  reproduction  in  a  variety  of  Hypnum 
(^Harpidiurn)  aduncum ;  in  the  production  of  terminal  buds  at  the  ends 
of  the  stem  and  branches.  They  were  usually  surrounded  by  a  few 
filiform  paraphyses,  and  resembled  in  structure  Schimper's  bulbils  or 
gemmules. 

Sporogonium  of  Andresa  and  Sphagnum.}— Herr  M.  Waldner 
gives  a  complete  account  of  the  development  of  these  two  genera  of 
mosses  from  the  embryo  to  the  mature  sporogonium. 

New  Sphagna.§— >Dr.  C.  Miiller  proposes  the  classification  of  the 
species  of  Sphagnum^  which  he  reckons  at  about  120,  under  the  following 
seven  sub-genera,  viz. :— (1)  Platysphagnum  (8.  eymhifolia).  Folia 
squamato-imbricata  majuscula,  apice  rotundato-obtusata,  apioe  plus  minus 
cucullata.  (2)  Gomatotphagnum  (8.  wbseeundd).  Folia  dense  oonferta, 
ramulos  plus  minus  julaceos  sistentia,  apice  truncata  exesa.  (8)  Aei' 
whagnum  (5.  euspidata).  Folia  plus  minus  squamoso-imbricata,  laxe 
cUsposita,  plus  minus  elongata,  apioe  truncata  exesa.  (4t)  McUacO' 
tphagnum  (8.  rigida).  Folia  imbricata  ricido-pattda,  apice  truncata 
exesa.  (5;  Pycnotphagnum  {S,  acutifoUc^.  Folia  imbricata  parva, 
ramnloB  tenuissimos  sistentia,  apice  truncata  exesa.  (6)  Acrosphagnum 
(&  mucronatd).  Folia  imbricata  ovato-mucronata  pseudo-mucronata, 
apice  vix  bifida.  (7)  Acoccosphagnum  (5.  $ericea).  Folia  parva  imbricata 
serioea  mucronata,  fibris  annularibus  carentia. 

Of  these  subdivisions  (6)  belongs  entirely  to  South  Africa  and 
Madagascar;  (7)  to  the  Sunda  Isles.  Dr.  Mtiller  then  describes  as 
many  as  thirty  new  species  of  8phagnutn^  nearly  all  from  the  southern 
hemisphere. 

Kabenhorst's  'Cryptogamic  Flora  of  Germany*  (HuscD.— The  last 
two  parts  of  this  work  (7  and  8),  by  Herr  E.  G.  Limpricht,  are  still 
occupied  by  the  Acrocarpae.    The  genus  Campyhpus  is  completed,  and 

•  Ann.  of  Boi,  i  (18S7)  pp.  73-4.    See  this  Journal,  1887,  p.  122. 
t  Bot  Centralbl.,  xxxi.  (1887)  pp.  382-4. 

{  Waldner,  M., '  Die  Entwiok.  d.  Sporogone  v.  Andresea  u.  Sphagnum,*  25  pp. 
and  4  pis.,  Leipzig,  1887.    See  Bot.  Ztg.,  xlv.  (1887)  p.  725. 
f  Flora,  Ixx.  (1887)  pp.  403-22. 
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18  followed  by  Dicranodoniium^  Melzleria^  and  Trematodon,  The  fiunily 
LencobryaoeiB  oomprises  the  single  species  Leitcdbryum  glaucum.  The 
Fissidentaoeaa  comprise  Fisndena  with  eighteen  species,  and  the  monotypic 
Paeht(fi88iden8  and  Octodicera$;  the  ^ligeiiacesd,  JSdigena  with  five 
species,  and  Blindiaf  Trochobryumf  and  Styloategium,  with  one  each ;  and 
the  CampylosteliaoesB  two  species  only,  viz.  one  each  of  Brachydantium 
and  Campyloatelium.  Then  follow  the  Ditiichacesd,  including  the  genera 
Ceratodany  TricJiodon,  Ditrichum,  and  Distichium, 

Epiphytic  JongermannieflB.* — Herr  E.  Ooebel  describes  the  con- 
triyances  for  storing  up  water  in  the  epiphytic  JongermannieiB  of  Java» 
which  are  nnmerous,  growing  especially  on  the  leaves  of  ferns  and 
flowering  plants  along  with  algsB. 

The  receptacles  for  water  connected  with  the  anrides  are  of  three 
kinds: — (1)  The  two  lobes  of  the  same  leaf  are  cloeely  approximate, 
and  form  an  organ  the  shape  of  a  ponch  or  pitcher,  as  in  Badula^ 
Phragmicomay  and  Lefeunia.  In  some  species  of  Badula  it  is  but  feebly 
developed,  most  completely  in  Lefeunia.  {2i)  The  lower  lobe  of  the  lec^ 
is  concave  on  its  morphologically  upper  side,  and  forms  by  itself  the 
receptacle,  as  in  FruUania  and  PclyoiuB,  These  receptacles  are  not 
formed  if  the  supply  of  water  is  abundant,  clearly  showing  their  purpose. 
(8)  The  water-receptacle  is  formed  out  of  a  leadf  and  the  lamella  which 
springs  from  it,  as  in  Ootischea  and  Physiotium.  The  chamber  thus 
formed  is  often  large  and  tubular,  as  in  P.  giganteutn.  They  often 
form  domiciles  for  insects ;  but  there  is  no  ground  for  regarding  these 
He^ticsB  as  insectivorous.  The  so-called  "  tubular  organs  "  of  species 
of  Physioiium  are  also  receptacles  for  water. 

The  epiphytic  JungermannieiB  are  sometimes  provided  with  special 
organs  of  attachment.  Disc-like  gemmed  were  also  found  on  species  of 
Badulaj  Lefeuniaj  and  other  genera.  Those  of  L.  Ooebdi  spring  from  a 
single  cell  of  the  leal  The  circular  gonmisd  of  Badula  stand  on  a  uni- 
cellnlar  pedicel. 

MeUgerioptU  wmUcLj  epiphytic  on  the  leaves  of  Ophioghsgiim  pendulum^ 
forms  an  interesting  lizdc  between  the  thallose  and  foliose  Hepaticao.  It 
consists  of  a  small  thallus  branching  monopodially,  and  composed  of 
only  a  single  layer  of  cells.  It  is  propagated  non-sexually  by  gemmsB 
resembling  those  of  Lefeunioj  as  well  as  by  sexual  organs,  each  female 
fertile  shoot  bearing  only  a  single  archegonium.  There  are  no  amphi- 
gastna. 

Production  of  Gemmsd  by  Fegatella.t— Herr  G.  Earsten  describes 
the  formation  of  ^emmas  on  FegcUdla  contca,  they  not  having  been  pre- 
viously observed  in  this  genus  of  HepaticaB.  They  were  obtained  both 
in  natural  growth  and  on  cultures  in  pots,  under  suitable  conditions  of 
moisture  and  temperature.  The  gemmaa  originate  from  the  midrib  of 
the  thallus,  and  either  from  the  lowest  layer  of  cells  or  the  lowest  bat 
one  when  the  lowest  itself  has  died  away.  The  cells  rapidly  become 
filled  with  starch  and  chlorophyll,  and  the  gemma  acquires  a  round  form 
and  dark-green  colour.  A  great  number  of  rhizoids  are  produced  from 
its  superficial  cells.  With  or  without  a  period  of  rest,  the  gemma 
developes  into  a  new  individual,  the  first  cell-divisions  being  in  the 

*  Ann.  Jard.  Bot.  Bnitenzorg,  viL  (1887)  pp.  21-66  (8  pis.).  See  Bot.  Gentialbl., 
xxxii.  (1887)  p.  167. 

t  Bot.  Ztg.,  xlv.  (1887)  pp.  649-55  (1  pi.). 


Digitized  by  CjOOQIC 


ZOOLOGY  AND  BOTANY,   MIOBOSOOPY.   ETC.  93 

merismatio  portions  of  the  growing  point  at  right  angles  to  the  longer 
axis  of  the  gemma. 

Attempts  to  prodnce  similar  gemmsB  in  Preisaia  commiUata  and 
jRehoulia  hemiapheerica  were  without  result 

Alg8B. 

Flasmolysis  of  Alra.* — ^Dr.  J.  M.  Janse  records  the  interesting  fact 
that  ihe  protoplasm  of  the  living  vegetable  cell  is  permeable  to  ^ute 
solutions  of  mineral  salts  (potassium  nitrate  and  sodium  chloride)  and 
of  cane-sugar.  The  experiments  were  made  both  on  a  salt-water  alga, 
Chaiomorpha  area^  with  which  also  Lomentaria,  TJlvOy  and  Dictyota  agree 
in  this  respect,  and  on  a  fresh-water  alga,  Spirogyra  nilida.  In  all  these 
instances  the  plasmolysis,*  which  had  at  first  set  up  with  the  solutions 
named,  completely  disappeared  after  two  hours.  After  four  days  the 
filaments  had  regained  their  previous  turgidity ;  the  terminal  cells  being 
swollen  to  double  their  original  size  by  the  bulging  of  the  transverse 
cell-walls,  without  any  cell-division  taking  place. 

Choristocarpus  tenellus.t — Herr  F.  Hauck  describes  this  very  rare 
alga,  gathered  on  Dasya  eleganSy  on  the  island  of  St.  Catherine,  off  the 
coast  of  Istria.  The  so-called  sporangia  with  transverse  septation  he 
has  determined  to  be  gemmas  corresponding  to  those  of  Sphacelaria.  One 
kind  only  of  zoosporangium  was  found,  the  multilooular,  on  separate 
individufds. 

New  Fresh-water  Floridea-t— Herr  M .  Mobius  describes  a  hitherto 
nndescribed  fresh-water  alga  found  growing  on  the  leaves  of  Aneura 
pinnatifida.  It  consists  of  dichotomously  branched  filaments  of  a  red, 
▼iolet,  or  greenish  colour,  springing  from  cushion-like  masses.  Although 
presenting  analogies  to  Chantransia,  its  systematic  position  cannot  at 
present  be  ascertained.  Oystocarp-like  structures  were  observed,  but 
their  exact  nature  could  not  be  determined. 

Ifemfuiea.§ — Herr  F.  Ketel  corrects  one  or  two  points  in  Sirodot's 
description  of  the  anatomical  structure  of  this  genus  of  algsB.  The 
ihallus  grows  by  means  of  an  apical  cell,  from  which  segments  are  cut 
off  by  waUs  placed  at  right  angles  to  its  direction  of  growth.  Within 
each  segment  two  walls,  curved  in  the  form  of  a  watcoglass,  which  lie 
in  the  direction  of  the  growth  in  length,  first  of  all  separate  two  opposite 
lenticular  cells.  By  two  further  transverse  septa  a  *'  central  cell "  is 
formed,  surrounded  by  peripheral  cells.  The  central  cell  becomes  a 
member  of  the  central  axis,  the  four  peripheral  cells  develope  into  the 
** supporting  cells"  (*' ramification  cruciforme ") ;  the  hollow  cylinder 
resulting  from  their  further  divisions.  The  thallus  may  therefore  be 
regarded  as  composed  of  a  central  axis  with  whorls  of  four  branches 
which  coalesce  into  the  cylinder;  while  in  Bairachaapermum  we  have 
free  verticillate  branching,  and  only  the  accessory  lateral  branches  form 
a  cortical  layer  applied  to  the  central  axis.  The  ooblastema-filaments 
proceed  directly  from  the  impregnated  oosphere ;  Sirodot  does  not  clearly 

•  Bot.  Oentpalbl.,  xxxii.  (1887)  pp.  21-6. 

t  Hedwigia.  xxvi  (1887)  pp.  122-4  (1  pi.). 

{  YersammL  Dentsoh.  Natarf.  a.  Aerzte,  Wiesbaden,  Bept  21,  1887.  Ber 
Deotach.  Bot.  QeaelL,  ▼.  (1887)  pp.  IvL-lxiv.  (1  pi.). 

$  Ketel,  F.,  *  Anatom.  XJnters.  iib.  d.  Gattung  Lemanea,'  Greifawald.  1887.  See 
Bot  Ztg ,  xlY.  (1887)  p.  779. 
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distingiiish  between  these  fertile  branches  and  the  branches  which  occur 
in  large  numbers  on  the  carpogoninm-branch  before  impregnation,  and 
which  resemble  paraphyses. 

Miorospora.* — M.  E.  De  Wildeijiian  contends  that  this  genus,  formed 
by  Thnret,  should  be  again  sunk  in  Conferva,  The  character  on  which 
the  author  relied  for  establishing  the  genus,  the  peculiar  way  in  which 
the  cell-wall  behaves  preyious  to  the  emission  of  zoospores,  resembling 
the  process  called  by  Gay  **  encysting,"  f  is  not  a  good  generic  character, 
but  is  rather  a  peculiar  condition  which  occurs  in  a  number  of  different 
genera  of  algsB. 

Some  points  in  Diatom-stmoture.) — From  obserrations  made  with 
a  1/12  in.  oil-immersion  lens,  Mr.  T.  F.  Smith  has  come  to  different 
conclusions  in  some  respects  fh)m  those  of  Messrs.  Nelson  and  Earop,§ 
as  to  the  structure  of  the  valve  of  Co9cinodi$cu9  aateromphaloa.  He  objects 
to  the  term  *'  double  structure,"  if  it  implies  that  the  two  areolations  are 
nearly  on  the  same  plane.  As  a  matter  of  fact,  each  single  disc  of  this 
diatom  has  three  thicknesses  of  structure,  each  differing  from  the  other. 
There  is  first  the  outer  membrane,  next  a  layer  of  hexagonal  cells,  and 
then  an  inner  plate  of  so-called  eye-spots.  In  (7.  centralia^  what 
Nelson  and  Earop  have  figured  as  fine  perforations  are,  according 
to  Mr.  Smith,  little  bosses  standing  out  from  the  outer  membrane.  A 
similar  structure  is  attributed  by  ibe  author  to  Aulacodiacua  KiUomi  and 
TriceraUum  favua.  He  does  not  commit  himself  to  an  opinion  whether 
the  eye-spots  have,  in  all  cases,  a  closing  membrane,  but  he  thinks  it 
clear  that  they  have  in  some. 

In  a  later  paper,||  Mr.  Smith  admits  that  the  diatom  described  by 
him  as  Cosdnodiscua  centrdHs  is  not  the  same  species  as  that  referred  to 
under  this  name  by  Nelson  and  Earop. 

Deep-sea  Diatom8.ir — Abb6  Count  F.  Castracane  adduces  new  evi- 
dence of  the  depth  of  the  ocean  at  which  diatoms  can  live,  from  an 
examination  of  the  contents  of  the  stomach  of  Echini  and  Holothurim, 
dredged  up  £rom  a  depth  of  2611  to  5274  metres.  These  contain  the 
remains  of  diatoms  belonging  to  the  genera  Synedra,  Bhizosolenia,  &c., 
in  such  a  condition  that  the  author  contends  they  could  only  have  been 
consumed  in  the  living  state. 

Fossil  Marine  Diatoms  from  New  Zealand.  ** — ^Messrs.  E.  Grove 
and  G.  Sturt  publish  the  results  of  their  examination  of  a  fossil  marine 
diatomaceous  deposit  from  Oamaru,  Otago,  New  Zealand.  A  very  large 
number  of  new  species  are  described. 

WoUe's  'Fresh-water  Alra  of  the  United  States.* ft— This  work  is 
supplementary  to  the  Eev.  F.  Wolle's  well-known  '  Desmidie®  of  the 
United  States,'  and  comprises  all  the  remaining  families  of  fresh-water 
algSB,  except  the  diatoms.  It  includes  also  nine  new  plates  of  desmids. 
The  Algffi  treated  are  arranged  under  three  classes:  Bhodophyoesd, 

•  CR.  Soo.  R.  Bot  Belgique,  1887,  pp.  92-6.       f  See  this  Journal,  1887,  p.  277. 

X  Joum.  Quek.  Micr.  Club,  iii.  (1887)  pp.  125-30. 

§  Bee  thifl  Journal,  1886,  p.  661.  H  Tom.  dt,  pp.  163-6  (1  pL). 

i  Atti  Aocad.  Pontif.  Nuovi  LiDoei,  xxxviii.  (1886)  pp.  46-7.  Of.  this  JoumaL 
1885,  p.  498.  ♦•  Jonm.  Qaek.  Micr.  Qub,  iii.  (1887)  pp.  131-48  (5  pis.). 

ft  WoUe,  Rev.  F.,  <  Fresh-water  Algsa  of  the  United  States,  exclosiTe  of  Dia- 
tomaoete,'  2  toIs.,  864  pp.,  and  151  pis.,  Bethlehem,  Fa.,  1887. 
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GhloTopbyoeiB,  and  CyanophycesB  ;  the  first  and  third  inclnding  each  only 
one  order,  viz.  FlorideaB  and  SchizosporeaB,  while  the  Ghlorophycesd  are 
again  divided  into  fonr  orders,  Confervoiden,  Siphonen,  Protococooidefe, 
and  Zygosporeffi.  The  author  adopts  Hansgirg's  view  with  regard  to 
the  polymorphism  of  algce,  and  regards  all  our  present  systems  of  classi- 
fication as  only  temporary. 

liichenes. 

OlcBolichenes.* — ^Herr  E.  B.  J.  Forssell's  monograph  of  this  new 
&mily  of  lichens  is  now  published  in  detail.  He  defines  the  class  as 
AsooUchenes  with  gonidia  belonging  to  the  GhroococcaceaB.  The 
symbiosis  between  the  two  constituents  of  the  lichen  may  be  indifferent, 
antagonistic,  or  mutual.  The  algal  constituent  belongs  to  the  genera 
Chrw>€oeeu8f  OkBOcapsa,  and  XafUhoeapta,  possibly  also  to  Aphanocapsa^ 
Okeotheeey  and  Microcystis.  The  only  kind  of  spore  produced  by  the 
fungal  element  is  endogenous  (ascospores) ;  stylospores  have  not  been 
obeyed.  The  apothecia  are  either  closed  or  open.  The  following 
twelye  genera  are  described  in  detail,  with  their  species: — Cryptothde^ 
PyrencpsiSf  SynaUssci^  PhyUisddium,  Pyrenopsidiumy  Phylliscum,  Col- 
lemapsidium,  EnchyUumy  Psorotichia,  Peccania,  Anema,  and  Omphalaria. 

Oa8terolichene8.t — ^Mr.  G.  Massee  describes  under  this  name  a  new 
section  of  lichens  formed  by  the  commensalism  of  a  fungus  belonging  to 
the  order  Trichogastres  of  Oasterolichenes,  with  a  unicellular  alga. 

The  first  example  is  the  fungus  known  as  Emericella  variecolor  Berk., 
in  which  the  algal  constituent  is  Palmella  hotryoides.  The  cells  of  this 
alga  he  describee  as  subglobose  or  broadly  elliptical,  varying  £rom 
20  to  39  fi  in  longest  diameter,  and  furnished  with  a  very  thick  lamel- 
lose  hyaline  cell-walL  From  the  chlorophyllous  portion  of  the  cell  a 
green  unseptated  filament  passes  through  the  cell-waU,  and  is  joined  at 
some  distance  to  a  similar  filament  from  another  cell,  the  two  forming  a 
common  stem,  on  which  several  pairs  of  cells  are  supported  on  similar 
lateral  bifurcating  filaments.  These  pairs  of  cells  originate  from  the 
fission  of  a  single  cell.  The  alga  occupies  interspaces  in  the  loose  peri- 
pheral portion  of  the  base  of  the  fungus,  and  also  passes  up  into  the  loose 
texture  of  the  peridium.  The  tips  of  lateral  branches  of  hyphn  are 
frequently  seen  closely  investing  and  even  penetrating  the  algal  cells. 

A  second  type  of  Gk^terolichenes  is  furnished  by  the  fungus  described 
as  TricKocovM  paradoxa  Jungh.  Here  the  algal  constituent  belongs  to 
the  genus  Botryococcus^  and  forms  a  stratum  at  the  base  of  the  capillitium. 
The  colonies  are  geneially  invested  with  the  hyphsB  of  the  fungus.  To 
these  Mr.  Massee  now  adds  a  third  hitherto  undescribed  species, 
T.  lamspora. 

Action  of  Lichens  on  Books.^— Dr.  J.  Mliller  makes  an  interesting 
note  on  the  weathering  action  of  lichens  upon  rocks.  Little  excavations 
containing  the  fructifications  of  lichens  are  often  found  on  the  surface 
of  rocks,  especially  limestones.  Several  species  of  Polyhlastia  have  the 
froctifications  deeply  buried,  and  it  has  been  supposed  that  the  lichen 
gradually  ate  its  way  in  by  the  aid  of  acid  secretion.    If  this  were  true, 

*  Nov.  Act  B.  Soc.  Sdeni  Upsala,  ziii.  (1887)  pp.  1>118.  Bee  this  Journal,  1886, 
p.  485.  t  Phil.  TiBiifl.,  clxxviu.  (1887)  pp.  805-9  (1  pi.). 

X  Areh.  Sci.  Fbya.  et  Nat,  xviii.  (1887)  pp.  490-1.  BuU.  gkxs.  Morithienne  do 
Yalai«,1887. 
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the  comparatively  large  apothecia  sometimes  found  beneath  the  surface 
ought  to  be  connected  with  the  exterior  by  some  chimney-like  tube. 
This  is  not  the  case.  They  appear  to  grow  from  the  inside  outwards,  not 
from  the  outside  inwards.  The  fact  is  that  a  large  number  of  excessively 
fine  gonidia-bearing  hyphae  insinuate  themselves  in  the  rock,  and  ramify 
under  the  outer  pellicle  of  rock  as  the  roots  of  grass  in  a  mcAdow.  The 
system  can  be  demonstrated  by  dissolving  away  the  rock  in  hydrochlorio 
acid,  which  leaves  the  spreading  hyphte  and  their  gonidia  intact.  This 
internal  thallus  is  of  great  importance  as  a  silent  fiftctor  in  dynamical 
geology,  aiding  very  powerfully  the  weathering  of  rock  surface. 

Lichens  on  unusual  substrata.*  —  Herren  Hegetschweiler  and 
Stizenberger  give  a  list  of  fifteen  species  of  Lichen  gathered  on  serpen- 
tine, nine  on  tiie  stem  of  the  grape-vine  (besides  two  mosses  Orthotriehum 
affine  and  Amblysiigium  rijparium)^  and  eighteen  on  the  deciduous  bark  of 
young  plane  trees. 

TungL 


Accumulation  and  Consumption  of  Glycogen  by  Fungi.t — Br.  L. 
rera  adduces  further  evidence  of  the  fact  that  glycogen  plays  the 
same  part  in  fungi  that  starch  does  in  other  plants.    In  young  Ascomy- 


cetes  (Peziza  venculosa)  the  glycogen  is  distributed  through  the  whole 
tissue,  the  hyphaa  and  pseudoparenchyma  being  completely  filled  by  it. 
As  soon  as  Uie  hymenium  is  developed  the  glycogen  pours  into  it^  and 
later  is  found  at  work  entirely  in  ttie  asci.  When  the  fructification  is 
ripe,  the  glycogen  has  again  completely  disappeared,  reserveHsubstances, 
especially  of  an  oily  nature,  being  stored  up  in  the  ascospores.  The 
same  phenomenon  of  the  disappearance  of  the  glycogen  takes  place 
during  the  very  rapid  growth  of  the  stalk  of  Phallus  impudicus. 

The  glycogen  of  fungi  is  not  formed,  like  the  starch  of  other  plants, 
from  tiie  free  carbon  dioxide  of  the  atmosphere,  but  out  of  previously 
existing  organic  carbon  compounds,  especially  the  products  of  decomposi- 
tion of  other  food  materials. 

Function  of  C78tids.t — ^Dr.  B.  v.  Wettstein  has  investigated  the 
structure  and  function  of  those  organs  of  Hymenomycetes  known  as 
cystids.  Various  functions,  such  as  those  of  antheridia,  have  been  ascribed 
to  them.  Brefeld  showed  that  they  develope  (in  Caprinua  stercorariua) 
from  rudimentary  basidia,  and  have  an  external  protective  function  in  the 
development  of  spores.    They  are  props  to  keep  the  lamellaa  apart. 

Wettstein  has  been  led  to  corroborate  and  extend  Brefeld's  conclu- 
sions. The  cystids  are  homologous  with  basidia.  Their  systematic 
importance  has  been  exaggerated.  They  are  always  closed.  There  are 
two  kinds  :  (a)  with  free,  (5)  with  fixed  extremities.  The  latter  may  be 
fixed  to  another  cystid,  or  may  have  penetrated  into  the  tissue  of  adjacent 
lamellflB,  or  may  have  united  with  the  palisades  of  other  lamellie.  As  to 
function :  (1^  they  force  the  lamellae  apart,  making  room  for  spore-develop- 
ment; (2)  tney  prevent  the  delicate  membranous  moist  lamellaa  from 
adhering  together;  (3)  they  may  also  bind  lamellaa  together.  They 
seem  definable  as  very  passive  overgrown  non-reproductive  basidia. 

•  Flora.  Ixx.  (1887)  pp.  430-1. 

t  VersainmL  Deutsch.  Naturf.  a.  Aerzte,  WieabadoD,  Sept.  21,  1887.    Ber. 
Deutech.  Bot  GeeelL,  v.  (1887)  pp.  Ixxiv.-vui.    Cf.  this  Journal,  1886,  p.  833. 
X  SB.  Akad.  Wias.  Wien,  xcv.  (1887)  pp.  10-21  (1  pi). 
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Shizomorpha  suboorticaliB  of  Armillaria  mellea.*— M.  J.  de  Seynes 
states  that,  in  the  initial  stage  of  its  development,  the  Ehizomorpha  «tt6- 
corticalia  appears  as  a  white  fibrous  membrane  more  or  less  flabelliformy 
and  agrees  with  Leveille's  definition  of  the  hymenoid  myoelium  of 
ArmiUaria  meUec^  The  anther  further  states  that  he  has  observed  in 
certain  cases  a  tendency  of  the  extremity  of  the  rhizomorph  to  divide 
into  lobes,  and  these  are  easily  detached  from  the  wood  on  which  the 
fongos  is  growing. 

In  conclusion,  the  subject  of  these  observations  is  described  as  a 
mixed  organ  representing  not  only  a  condensed  membranous  mycelium, 
but  sterile,  deformed,  and  flattened  receptacles.  A  few  lines  are  also 
added  on  its  mode  of  phosphorescence,  which  is  stated  to  be  exclusively 
nocturnal. 

nredineflB.t — Herr  P.  Dietel  enters  into  several  points  of  comparative 
anatomy  in  the  UredinesB.  One  of  the  more  important  features  of  varia- 
tion within  the  &mily  is  in  the  teleutospores,  while  very  little  variety  is 
exhibited  by  the  uredospores  or  SBcidiospores.  The  SBcidia  of  Oymno* 
sporangium  differ  from  those  of  the  other  genera  in  not  being  saucer-  or 
cup-shaped,  but  comparatively  long  flask-shaped  structures. 

The  greatest  point  of  variability  in  the  teleutospores  is  their  size, 
and  the  number  of  cells  of  which  they  are  composed,  this  varying  even 
within  the  same  genus.  In  addition  to  the  normal  bicellular  teleutospores, 
unicellular  spores  often  occur,  which  have  been  termed  *'  mesospores," 
from  an  idea  that  they  are  intermediate  structures  between  teleutospores 
and  uredospores.  Tulosne,  on  the  other  hand,  regards  them  as  having 
arisen  by  the  abortion  of  the  lower  cell  of  the  teleutospore,  thus  exhibiting 
the  affinity  of  Puccinia  with  Uromycea,  the  latter  being  degraded  repre- 
sentatives of  the  former.  Herr  Dietel,  while  agreeing  with  this  view 
on  the  whole,  thinks  it  more  probable  that  Puccinia  has  sprung  from 
Urcmycee  by  progressive  development. 

The  teleutospores  also  vary  greatly  in  their  form ;  and  this  is  some- 
times the  case  eyen  in  the  same  species,  especially  where  it  occurs  on 
several  different  hosts.  The  occurrence,  in  certain  species  of  Puccinia^ 
of  teleutospores  consisting  of  three  or  more  cells  has  been  thought  to 
indicate  a  transition  to  the  genera  Phragmidium  and  Triphragmium ; 
but  the  author  considers  that  this  is  rendered  improbable  by  the  very 
different  phenomena  of  germination  exhibited  by  the  spores  of  these  two 
genera.  In  Puannia  germination  takes  place  by  a  single  pore  at  the 
upper  end  of  each  cell ;  in  Phragmidium  by  several  pores  in  the  equa- 
tonal  zone  of  each  cell.  The  nature  of  the  surface  of  the  outer  mem- 
brane of  the  teleutospore  is  also  variable,  especially  in  Unmyces  and 
Puccinia  ;  the  two  constituent  spores  may  differ  from  one  another  in  this 
respect,  or  may  be  alike.  Great  difference  is  also  exhibited  in  the  colour 
of  the  spores. 

The  UredinesB  are  generally  regarded  as  most  nearly  allied  to  the 
Ascomycetes;  but  the  homology  of  the  different  kinds  of  spore  is 
attended  with  difficalties.  Schroter  regarded  the  teleutospores  as  homo- 
logous to  the  asci.  The  frequent  appearance  of  spermogonia  without 
scidia  before  the  uredo-generation  can  only  be  explained  by  the  abortion 

•  Ball  Soc.  Bot  France,  xxxiv.  (1887)  pp.  286-7. 

t  B«t  Centralbl.,  xxxii.  (1887)  pp.  64-6,  84-91,  118-21,  152-6,  182-6,  217-20, 
246-50  (I  pi.). 
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of  a  previously  existing  aBoidio-generation ;  and  from  this  it  wonld 
appear  to  follow  that  the  tecidio-fonn,  and  not  the  telento-fonn,  is  the 
original  one.  The  author  thinks  it  most  be  assumed  that  originally  one 
and  the  same  mycelium  had  the  power  of  producing  both  teleutoepores 
and  adcidiospores ;  and  that  the  distinction  of  the  two  generations  ori- 
ginated in  the  alternations  of  climate ;  and  the  occurrence  or  absence 
in  any  species  of  the  uredo-generation  depends,  in  the  same  way,  on  its 
adaptation  to  the  climatal  conditions  in  which  it  is  found.  The  most 
essential  difference  between  the  UredinesB  and  the  Ascomycetes  lies  in 
the  capacity  of  the  former  to  produce  sporidia,  which  do  not  £eul  in  any 
known  species,  and  must  therefore  be  regarded  as  the  most  essentiid 
member  in  the  cycle  of  development. 

All  three  generations  may  occur  on  the  same  host  in  the  course  of  a 
year,  or  they  may  be  confined  to  different  hosts.  In  the  heteroecious 
species  the  particular  host  on  which  the  telento-form  or  lecidio-form 
will  develope  depends  in  no  way  on  its  systematic  position,  but  on  the 
facilities  presented  for  the  spread  of  the  spores.  Autoecious  Uredinen 
can  hibernate  in  the  uredo-form.  In  all  probability  it  is  the  teleuto- 
spore-generation  that  has  migrated  from  its  original  host  to  a  different 
one. 

Orape-disease—Comothyrium  diplodiella.* — ^M.  E.  PriUieux  has 
come  definitely  to  the  conclusion  that  Comothyrium  diplodiella  is  a  true 
parasite,  and  not  merely  saprophytic.  Professor  Pirotta,  of  Borne,  allowed 
ripe  spores  to  germinate  in  spring-water,  and  infected  perfcctiy  healthy 
grapes  with  them.  The  disease  showed  itself  in  four  to  six  days.  M. 
Fr6chon  corroborated  this,  and  M.  PriUieux  has  also  satisfied  himself 
by  experimental  inoculation  that  the  fungus  is  truly  parasitic. 

New  Disease  of  Lemon8.t — Sig.  G.  Gasperini  describes  a  new  disease 
exceedingly  destructive  to  the  lemon-crop  in  Italy,  spreading  with  very 
great  rapidity,  and  entirely  destroying  the  fruit,  which  it  causes  to  fall, 
and  to*  which  it  gives  a  nauseous  smell.  He  finds  it  to  be  caused  by  the 
mycelium  of  several  Hyphomycetous  fungi,  of  which  the  following  species 
are  described  as  new,  and  their  diagnoses  given,  viz.: — Aspergilhu 
violaceo-fuscus,  A.  elegana^  and  A,  variabilis.  On  the  surface  of  the 
lemons  was  also  found  a  species  of  Saccharomycea^  which  he  calls  S.  Citri^ 
consisting  of  oval,  elliptical,  or  cylindrical  cells  8-6*5  /&  long  by  1-2  ft. 
broad,  united  into  colonies  which  branch  in  a  variety  of  ways.  They 
contained  from  one  to  three  very  minute  spores,  and  were  readily  culti- 
vated on  dilute  sterilized  lemon-juice. 

New  Pythium.!^ — Herr  W.  Wahrlich  proposes  the  name  FyMum 
fecundum  for  a  new  saprophytic  species  found  in  a  stream  springing 
from  the  Bhone  Glacier.  It  presents  in  some  respects  a  transitional  form 
between  the  Peronosporete  and  the  SaprolegniesB.  The  zoosporangia 
are  2  fi  broad,  120-160  fi  long,  and  scarcely  distinguishable  from  the 
ordinary  hyphae;  the  zoospores  are  reniform,  4  fi  wide  by  6  ft  long,  and 
with  two  cilia  on  their  concave  side.  The  oogonia  are  of  two  kinds ;  in 
those  first  formed  each  oogonium  is  impregnate  by  one  or  two  antheridia 
formed  in  close  proximity  to  the  oogonium.  The  second  kind  are  some- 
times produced  on  the  same  branch  as  the  first,  but  later.    These  are 

♦  Comptee  Kendus,  cv.  (1887)  pp.  1037-8. 

t  Atti  Soc  Tosc.  Sci.  Nat,  viii.  (1887;  pp.  315-41. 

X  Jior.  Doutach.  Bot.  Gcsell.,  v.  (1887)  pp.  242-6.(1  pi.). 
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double  ihe  size,  and  break  np  into  two  or  three  daugbter-cells,  each  of 
which  is  an  oogonium  capable  of  impr^nation.  When  not  impregnated, 
the  oogonium  puts  out  prolifications  which  develope  into  ordinary 
vegetative  hyphad. 

Chytridiacea  parasitic  on  Diatoms.* — ^TTnder  the  name  EdrogeUa 
BaeiUartacearum  Herr  W.  Zopf  describee  a  parasite  which  attacks  species 
of  Synedra  and  Pinnularia.  Its  effect  is  first  manifested  by  an  alteration 
in  the  shape  and  position  of  the  chlorophyll-bands.  They  recede  from 
the  walls,  contract  in  direction  of  their  length,  and  become  closely  applied 
to  the  parasites.  At  the  same  time  the  nucleus  is  dissolved  and  the 
protoplasm  contracts.  Later  on,  in  consequence  of  the  pressure  exercised 
by  the  parasites,  the  valves  fall  asunder.  The  sporangial  fructification 
of  Ectrogella  determines  its  place  among  the  Ancylistea) ;  it  bears  the 
same  relation  io  Ancylistes  as  Olpidiopsis  to  Myzocytium, 

CoYuHb  'Cryptogamic  Flora  of  Silesia.'! — ^The  last  contribution  to 
Herr  J.  Schroeter*s  monograph  of  Silesian  fungi  in  Cohn's  '  Oryptogamio 
Flora  of  Silesia'  is  devoted  to  the  orders  Protomycetes,  Ustilaginete, 
Uredinei,  and  Anriculariei.  A  full  account  is  given  of  the  life-history  of 
fungi  belonging  to  these  orders.  Protomycetes  include  the  two  genera 
ProUmyces  and  Endogone.  The  Ustilaginefe  are  divided  into  throe 
families,  viz.: — Ustilaginacei  (Ustihxgo,  Sphacelotheca,  Schizonella^  and 
Tolyposporium)  ;  Tilletiacei  (Ttlletia,  Urocystis,  Entyloma,  Melanotwnium, 
Tuburcinia,  Jjoossansia) ;  and  Thecaphorei  {SchrcBteria^  ThecapJwra, 
Sorosporium)y  with  several  doubtful  genera.  The  Uredinei  comprise  five 
families,  viz. : — Pucciniei  {UromyceSj  Pucctnia);  Phragmidiei  (Trachy- 
9pora,  Trtphragmium,  Phragmidium) ;  Endophyllei  (Endophyllum) ;  Gym- 
nosporangiei  ((h/mnoaporafigium) ;  and  Melampsorei  (^Melampsora,  Me- 
lampsordla,  Ualyptospora,  Coleosporium^  Chrysomyxa,  and  Cronartium. 
The  Anriculariei  comprise  the  single  family  Auriculariacei  (Siypinella 
n.  gen.  and  Plaiyglcea  n.  gen.).  The  following  new  species  are  described : — 
VBtUctgo  major^  Uromyces  alpintu,  U.  minory  Pucctnia  Cirsii  lanceolati, 
P.  Crepidis,  P.  tenuislipes,  Platyglcea  fimicola,  and  P.  effusa, 

Frotophyta. 

KicrochsBte.J — Under  the  name  M,  striattda  I'Abb^  Hy  describes  a 
new  species  of  this  genus,  found  among  Sphagnum  in  turf-bogs.  It 
forms  an  interesting  link  of  connection  between  the  older  species  on 
which  M.  Thuret  founded  the  genus,  and  the  more  recently  discovered 
If.  diplotipkon  Qom.  M.  Hy  agrees  with  Bomet  in  regarding  Micro- 
ckmie  as  belonging  to  the  Scytonemaccad,  of  which  it  constitutes  the  most 
simple  type  without  any  appearance  of  branching. 

Vibrio  from  Nasal  Mucu8.§— Dr.  E.  Weibel  finds  that  there  occurs  in 
the  mucosa  of  the  posterior  nares  a  vibrio,  the  presence  of  which  is  not 
apparently  associated  with  a  pathological  condition.  The  bacillus  is 
curved,  and  about  as  thick  as  that  of  anthrax,  the  length  varying  from 
2-5  times  the  thickness.    The  degree  of  curvature  is  very  variable,  there 

♦  Zopf,  W.,  *  Zar  Kenntnies  der  Pbyopmyceten.'  See  Mr.  G.  Karop  in  Jouni. 
Quek.  Micr.  Club,  iii.  (1887)  p.  115  (1  pi.). 

t  Schroeter,  J.,  in  Cohn's  Krvptogamen  Flora  v.  Schlesien,  Bd.  iii.  Lief.  3, 
Bredao,  1887.    See  Hedwigia,  xxvi.  (1887)  p.  173. 

X  Morot's  Journ.  de  Bot.  i.  (1887)  pp.  193-8  (8  fljrs.). 

§  Ccntralbl.  f.  Bacterid,  u.  Pantditeiik.,  ii.  (1887)  pp.  465-9  (4  figs,  of  a  pi.). 
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being  gradations  from  a  Bemicircle  down  to  a  fitraight  line.  The  l»acilli 
are  aggregated  into  groups,  and  do  not  form  continuous  threads.  About 
individual  rods  an  unstained  periphery  is  evident,  but  the  possession  of 
a  capsule  is  not  conclusively  demonstrable.  Pure  cultivations  were 
obtained  by  breeding,  first  in  bouillon,  then  in  gelatin,  and  afterwards 
isolating  on  gelatin-plates.  On  the  plates  the  colonies  became  visible 
on  the  third  day,  and  by  the  fifth  attained  a  diameter  of  0  *  8  mm. ;  by 
the  next  day  their  size  was  nearly  doubled.  In  tube  cultivations  the 
colonies  spread  along  the  inoculation  track,  there  being  no  surface 
development  and  no  liquefaction  of  the  medium.  In  agar  the  develop- 
ment was  similar  but  more  luxuriant.  On  potato  no  growth  occurred. 
The  morphological  variations  are  manifold  and  complicated,  although 
the  fundamental  form  is  a  bent  rod.  In  bouillon  it  almost  always  occurs 
as  single  rods,  the  ends  of  which  stain  deeply,  the  central  part  remaining 
uncoloured.  Such  forms  therefore  simulate  diplococci,  and  raise  a 
suspicion  of  spore-formation.  Caltivated  in  agar  or  gelatin,  single 
rods  occur,  but  most  frequently  the  individual  elements  are  united  to 
form  chains,  which  are  most  perfect  in  the  agar.  Staining  is  easily 
effected  with  gentian  violet  and  decoloration  by  Gram's  iodine.  Weak 
spirit  (1:3)  dissolves  out  the  dye  from  the  stained  medium,  and  leaves 
the  bacilli  still  coloured.  The  formation  of  spores  could  not  be  proved. 
In  hanging  drops  only  Brownian  movements  were  perceived.  The 
author  has  repeatedly  made  pure  cultivations  of  the  vibrio  from  his  own 
nasal  mucus,  bat  declines  to  give  a  definite  opinion  as  to  its  general 
frequency.     Subcutaneous  inoculations  product  no  effect  on  mice. 

Two  kinds  of  Vibrios  found  in  decomposing  Hay  Infdsion.^—Dr. 
E.  Weibel  obtained  from  rotting  bay  infusion  two  kmds  of  vibrio  by 
means  of  the  attenuation  method.  A  needleful  of  the  fluid  was  diluted 
with  so  much  sterilized  water  that  in  each  drop  only  a  very  few  germs 
were  included ;  from  this  a  series  of  test-tubes  tilled  with  sterilized  hay 
infusion  were  inoculated.  In  two  tubes  vibrios  predominated.  From 
these  gelatin-plate  cultivations  were  made,  and  two  kinds  of  vibrio 
successfully  developed.  These  differed  in  size,  and  are  distinguished  as 
hay  vibrio  a  and  hay  vibrio  p.  The  larger  kind,  vibrio  a,  is  a  bent 
rodlet  about  8  fi  lon<]^ ;  the  thickness  is  about  one-fifth  of  the  length. 
Owing  to  the  ends  diminishing  in  thickness,  a  crescent-shaped  form 
results,  and  in  the  a  ntre  of  this  is  a  bright  spot.  Two  individuals  fre- 
quently unite  to  produce  an  S-like  form,  more  numerous  combinations 
being  less  common  ;  but  such  may  appear  after  eight  days*  cultivation 
in  bouillon  or  agar. 

Vibrio  p  is  about  2  /a  long,  and  about  as  thick  as  the  tabercle 
bacillus.  Double-comma  forms  are  very  frequent,  and  in  some  prepara- 
tions the  rule.  On  gelatin  plates  the  two  kinds  grow  slowly,  but  a 
quicker  than  p.  Colonies  of  a  attain  in  three  days  a  diameter  of 
0*2-0 '8  mm.,  and   in  six  days  about  0*6  mm.     Under  a  low  power 

iX  80)  and  with  reflected  light,  they  appear  as  circular  yellowish-brown 
iscs,  and  on  the  third  or  fourth  day  as  dark  rings  round  about  a  central 
point.  The  colonies  of  vibrio  p  never  exceed  0  *  8  mm.  in  diameter.  In 
neither  case  is  the  gelatin  liquefied.  In  gelatin  both  kinds  grow  along 
the  inoculation  track,  and  also  show  a  slight  growth  on  the  surface,  but 
the  whole  of  the  sui-face  is  never  overgrown.      In  agar  the  inoculation 

•  Centralbl.  f.  Baoleriol.  u.  Parasitenk,,  ii.  (1887)  pp.  460-72  (2  figs,  of  a  pi.). 
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track  is  litUe  affected,  but  over  the  snrfaoe  development  takes  place 
copioasly.  Tibrio  a  spreading  in  a  dirty  whitish-yellow  layer,  beneath 
which  the  agar  mass  for  a  depth  of  1-2  mm.  is  clouded.  Vibrio  p 
produces  a  similar  crust,  but  the  underlay  is  dry,  and  it  is  impossible 
to  remove  a  specimen  without  taking  up  also  the  agar  substance.  On 
potato  both  kmds  thrive  well.  Vibrio  a  forms  in  two  days  a  Inxnriant 
slimy  layer  of  a  yellow-red  colour,  which  gradually  darkens  to  chocolate. 
Vibrio  ^  produces  a  thin  dirty  brownish-green  overlay,  which  is  removed 
for  examination  with  difficulty.  The  potatoes  breeding  vibrio  a  develope 
a  strong  ammoniacal  odour,  but  with  vibrio  p  this  occurs  but  slightly 
or  not  at  all.  Both  stain  well  with  anilin  dyes,  especially  with  gentian- 
Yi(^t.     In  hanging  drops  both  varieties  show  lively  movements. 

Phosphorescent  Bacteria  from  Sea-water.* — Dr.  O.  Eatz  has 
isolated  three  groups  of  micro-organisms,  which  are  capable  of  cultiva- 
tion in  various  nutrient  media,  and  which  by  transference  to  marine 
animals  (fish,  crustaceans)  and  to  soa-water  produce  phosphorescence. 

(1^  BadUus  rnnaragdino-jphoiphoreaceMy  obtained  from  dead  marine 
fish,  IS  a  short  thick  rod  about  1  /a  wide  and  about  double  as  long 
as  wide.  The  ends  are  rounded  off.  It  is  not  motile  or  flagellated. 
When  stained  with  anilins  the  peripheral  parts  only  are  dyed,  a  central 
spot  or  '*  vacuole "  remaining  uncoloured.  It  grows  in  small  colonies 
on  gelatin  without  liquefying  the  medium.  It  developes  best  at  a  tem- 
perature of  20^  G.  or  a  little  higher,  and  then  emits  a  ''wonderful 
emerald-green  "  light  Grown  at  13-15°  C.  development  is  slower  and 
the  light  is  less  intense. 

(2)  Bacilhu  argerUeo-phoephoreacefis  was  obtained  from  sea-water  at 
Elizabeth  Bay,  Sydney.  On  gelatin,  after  having  been  mixed  with  ten 
drops  of  sea-water,  there  would  appear,  among  a  considerable  number  of 
other  colonies,  not  more  than  two  of  these  luminous  colonies.  It  is  a 
slender  rod,  tapering  at  the  extremities  and  commonly  slightly  curved. 
It  is  about  2  *  5  /A  long,  and  about  three  times  as  long  as  broad.  It  is 
motile,  but  forms  no  filament  The  best  stains  were  anilin-fuohsin  and 
anilin-gentian-violet  The  colonies  do  not  liquefy  gelatin,  but  spread 
over  it  more  than  those  of  number  1.  It  grows  best  between  14  and 
23^  C,  and  within  this  range  shows  the  greatest  luminosity.  The 
emitted  light  is  of  a  mild  silvery  appearance. 

(3)  Badllua  cyan<hphasphar€8cen8  was  obtained  from  sea-water  at 

tile  r     "  ■        " ^  ^     - 


Little  Bay,  Sydney.  It  is  a  straight  rod  about  2  *  6  /a  long,  and  about 
2i  times  as  long  as  broad.  The  ends  are  rounded  off.  It  is  motile,  and 
is  often  found  as  diplo-bacillus,  but  not  often  in  chains.  These  are 
commonly  bent,  attaining  hero  and  there  a  considerable  length.  It 
stains  well  vnth  alkaline  methylin-blue,  but  a  small  central  portion 
remains  uncoloured.  It  grows  rather  slowly  in  and  upon  gelatin,  which 
is  gradually  liquefied  by  it.  It  developes  better  on  agar,  where  after  a 
comparatively  short  time  it  forms  a  substantial  greyish-white  sticky 
layer.  The  optimum  of  growth  and  luminosity  lies  between  20^  and 
30°  C,  but  a  lower  temperature  is  not  unfavourable.  The  colour  of  the 
light  emitted  has  a  dt^cidedly  bluish  tint  The  intensity  lies  between 
tbof e  of  L  and  11.  The  author  proposes  to  publish  further  details  later. 
In  some  further  remarks  on  the  phosphorescent  bacteria,t  Dr.  Katz 
describes  three  additional  kinds. 

•  Proo.  LinD.  Soc.  N.  8.  Wales,  ii.  (1887)  pp.  381-6. 
t  Ab8tr.  Proc.  Linn.  Soc  N.  8.  Wales,  1887,  p.  v. 
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(1)  BacUlus  argenteo-phosphorescens  liquefadeMy  obtained  from 
water  at  Bondi;  its  ooltares,  liquefying  gelatin,  emit  in  the  dark  a 
silvery  light,  which,  however,  is  the  weakest  of  the  six  kinds  hitherto 
found ;  (2)  BttdUus  argetUeo-phosphoreseens  II.,  derived  from  a  luminous 
piece  of  a  small  squid  (Loligo),  and,  at  the  same  time,  from  luminous 
pieces  of  the  S/diiey  gar-fish  (Hemirhamphua  intemiediua  Cant,  H. 
melanochir  Cut.  and  YaL) ;  (3)  Bacillus  argenteo-phosphoresceng  III.,  from 
the  squid  already  mentioned.  Neither  of  the  latter  micro-K>rgani6ms 
causes  liquefaction  of  the  gelatin.  They  give  off  in  the  dark  a  handsome 
silver  light,  much  more  intense  than  that  of  the  first-mentioned,  but 
resembling  that  of  the  previously  exhibited  Bacillus  argenteo^hotpho- 
reacetu  (now  to  be  designated  I.).  From  this  latter  Nos.  11.  and  UL 
distincUy  differ. 

Lectures  on  Bacteria.* — ^The  second  improved  edition  of  Prof.  A. 
De  Bary's  Lectures  on  Bacteria  has  been  translated  into  English  by 
Mr.  H.  E.  F.  Oamsey,  and  revised  by  Prof.  I.  B.  Balfour ;  it  will  be 
very  useful  as  a  general  view  of  the  subject  to  all  who  are  interested  in 
these  organisms. 

*  *  Lectures  on  Baoteria.    By  A.  De  Barj.    Authorised  tranBlatiou  hy  Henry  E. 
F.  Qomsey.    BevlBed  hy  I.  B.  Balfour.'    Oxiord,  1887. 
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MICROSCOPY. 

a.  Instruxnento.  Accessories,  &c.* 

(1)  Stands. 
CoIIins's  Aquariiim  Kicrosoope. — Mr.  C.  Collins's  Aqnarinm  Micro* 
scope  Tfig.  1)  differs  from  all  ^ther  forms  in  that  it  is  applied  to  the 
""    oi    ■ 


side  ot  the  aqnarimn  itself.    This  is  accomplished  by  makng  use  of 
a  sacker  apparatus.    The  head  of  the  sucker  is  shown  on  the  left  of 

¥ia.  1. 


the  drawing,  with  an  indianibber  ring  snrronnding  a  central  piston. 
The  ring  is  applied  to  the  glass  surface  of  the  aquarium,  and  the  air  is 
exhausted  bj  screwing  round  the  head  of  the  piston  seen  on  the  right. 
Two  turns  are  sufficient  to  fasten  the  sucker  securely.  The  rod  to 
which  the  support  of  the  body-tube  is  attached  passes  through  the 
sucker-arm,  ana  can  be  clamped  at  any  height  desired. 

OolfEtrelli's  Kicrometric  Microscope  for  Horolo^sts. — This  Micro- 
scope (fig.  2),  made  by  the  "Officina  Galileo"  of  Florence,  after  the 
design  of  Prof.  I.  Golfarelli,  is  intended  for  the  use  of  clock-  and  watch- 
makers, enabling  them  to  ascertain,  for  instance,  that  the  teeth  of  chrono- 
meter and  duplex  escapement  wheels  are  regularly  cut. 

The  upper  part  of  the  Microscope  is  screwed  to  a  metal  stage 
5  in.  X  4  in.,  supported  on  four  feet,  and  having  a  graduated  scale  on 
its  front  side.  In  a  ¥ride  groove  in  the  stage  slides  a  metal  plate,  with 
four  spring  clips  to  hold  the  object  examined.  The  clips  can  be 
variouidy  applied  in  fourteen  different  holes.    The  plate  is  moved  by  a 

*  ThiB  gnbdivlBion  oontains  (1)  Standa;  (2)  Eye-pieces  and  ObjectiveB;  (3)  Illa- 
oiiDating  and  other  Apparatus ;  (4)  Photomicrography ;  (5)  Microscopical  Optics 
and  Bfanipulation ;  (6)  Miscellaneous. 
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fine  screw,  which  extends  heneath  the  stage  for  its  whole  length,  and  is 
actuated  hy  the  milled  head  on  the  right.  To  this  is  attached  a 
graduated  disc,  which  reads  against  a  fixed  index,  the  moyable  plate 
haying  also  an  index.  Oyer  the  front  of  the  objectiye  is  a  plane  mirror 
of  polished  silyer,  with  a  central  aperture  through  which  the  object  is 

Fio.  2. 


yiewed.  The  mirror  being  inclined  at  46^,  reflects  the  light  upon  the 
object  on  the  stage,  which  is  always  yiewed  as  an  opaque  object.  The 
mirror  rotates  in  a  collar  socket  to  yary  the  illumination.  There  is  a 
fine-adjustment  screw  (usual  Oontinental  form)  at  the  top  of  the  pillar, 
and  a  screw  eye-piece  micrometer  forms  part  of  the  body-tube.  For 
leyelling  the  instrument  one  of  the  feet  has  a  screw  by  which  it  can  be 
lengthened  or  shortened. 

Lenhossft's  Polymicroscope. — Dr.  J.  y.  Lenhoss^k  has  applied  the 
principle  of  the  reyolyjng  stereoscope  to  the  Microscope  in  a  very 
ingenious  manner.  The  instrument  is  ^own  in  perspectiye  in  fig.  3,  in 
profile  in  fig.  4,  and  in  section  in  fig.  6.  The  essential  feature  consists  in 
an  endless  band  M  M  (fig.  5)  turning  on  the  upper  and  lower  axles  K  L, 
and  carrying  60  ordinary  8  X  1  in.  slides,  N.  The  slides  lie  horizontally, 
but  as  each  slide  comes  to  the  top  it  stands  vertically,  and  the  object  is 
observed  through  the  opening  H,  in  the  side  of  the  box  A,  by  the  Micro- 
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scope  I,  which  is  necessarily  of  somewhat  low  power,  and  has  a  focal 
distance  of  53  mm.  The  endless  band  is  moved  by  two  handles  at  the 
sides  of  the  outer  box,  which  torn  the  upper  axle.  The  slides  can  be 
illuminated  by  direct  light  through  the  opening  F,  in  the  opposite  side 
of  the  box,  or  by  the  mirror  B,  shown  in  figs.  3  and  4.  The  Microscope 
is  focused  by  the  milled  head  at  q.    The  slides  can  be  placed  in  position 


by  raising  the  top  of  the  box  B  (fig.  5),  or  if  a  more  extensive  inspection 
of  the  interior  of  the  box  is  required  both  front  E  and  back  G  (hinged 
at  the  bottom  at  e  and  g)  can  be  turned  away  as  shown  in  fig.  5. 

Hie  manner  of  fixing  the  slides  is  shown  in  fig.  6,  A  from  in  front, 
B  from  above,  a  a  in  the  one  fig.  and  &  6  in  the  other  are  the  two  spring 
jaws  which  hold  the  slides  firmly  in  position.  A  disc  ¥rith  four  notches 
is  attached  to  one  end  of  the  upper  axle,  and  a  spring  falling  into  a 
notch,  indicates  when  a  slide  is  exactly  vertical. 

An  arc-piece  with  rack  and  pinion  (B  c,  fig.  4),  enables  the  whole 
instrument  to  be  inclined  to  suit  the  convenience  of  the  observer. 

The  lenses  can  be  attached  to  a  special  stand,  and  used  as  an  ordinary 
Microscope. 

With  the  Microscope  Prof.  Lenhoss^k  sent  a  portfolio  of  manuscript 
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and  drawings,  giving  the  most  elaborate  and  complete  accoont  that 
perhaps  has  ever  been  given  of  any  Microscope.* 

Prof.  Lenhoss^k  recommends  the  Polymicroscope  especially  for  a 
continuous  series  of  objects. 

Diifet*8  Polarizing  Microsoopct — This  instrument  (figs.  7-9)  was 
designed  by  M.  H.  Dufet  to  show  the  interference  figures  of  crystalline 


FiQ.  7. 


fragments,  and  to  allow  of  the  accurate  measurement  of  the  axial  angle 
for  different  colours  of  the  spectrum.     Q,  fig.  7,  is  the  plate  of  crystal 


Fio.  8. 


Fio.  9. 


which  receives  a  pencil  of  convergent  light  pplarized  at  P.  The  rays 
which  traverse  the  objective  H  (No.  9  of  Nachet)  form  at  its  principal 
focus  the  real  image  of  the  isochromatic  curves ;  and  these  are  examined 
by  a  Microscope  composed  of  the  objective  I  (No.  0  of  Nachet),  and  of 

*  Ct  alflo  *  Ein  Poljmikroskop  Ton  Dr.  Joseph  von  Lenhoesek/  25  pp.,  1  phot., 
and  2  pis.,  8vo,  Berlin,  1877  (from  Virchow'a  Arch.  f.  Pathol.  Anat.  u.  Physiol.,  Ixx.). 

t  Jofnm.  de  Physique,  ▼.  (1886)  pp.  564-84.  Bull.  Boo.  Franc,  de  Mineral.,  ix. 
(1886)  pp.  275-81  (2  figs.). 
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Fto.  10. 


the  eye-pieoe  r  with  cross  wires  ;  the  analyser  is  at  A.  The  image  is 
much  improved  by  the  use  of  microscopic  objectives  (of  which  the 
principal  focal  surfaces  are  practically  plime),  instead  of  simple  lenses. 
The  instrtiment  is  focused  by  moying  the  objective  I  and  then  shifting 
the  eye-piece.  The  apparatus  for  concentrating  the  light  consists  of  a 
microscopic  objective  E  placed  behind  a  nicol.  To  use  rays  of  any 
required  refrangibility,  a  direct-vision  spectroscope  is  employed.  The 
collimator  B  is  moved  by  a  micrometer  screw  Y  with  divided  drum  T. 
The  rays,  after  traversing  the  prism  G  and  the  lens  Z,  form  a  real  spectrum 
at  the  principal  focus  of  the  objective  E.  The  isochromatic  curves 
are  then  projected  upon  the  spectrum,  and  a  movement  of  Y  brings  the 
different  colours  in  succession  into  the  field ;  the  graduation  on  the  drum 
will,  by  previous  experiment,  give  the  exact  wave-length  of  the  light 

corresponding  to  any  position  of 
the  collimator. 

Fig.  8  represents  in  1/5  the 
natural  size  the  apparatus  used 
for  the  measurement  of  axial 
angles;  it  is  practically  that  of 
von  Lang.  The  crystal  fragment 
is  held  in  a  spring  clip  with 
spherical  and  rectilinear  adjust- 
ments, and  moves  under  a 
divided  circle  reading  with 
verniers  to  20".  Measurements 
in  oil  can  as  usual  be  made  by 
the  help  of  the  small  stage  t 
below  the  crystal.  This  appa- 
ratus may  also  be  used  to  mea- 
sure indices  of  refraction  by  the 
method  of  total  reflection ;  for 
this  purpose  the  spectroscope  is 
removed,  and  the  clip  is  replaced 
by  the  two  prisms  represented 
half-size  in  fig.  9,  which  incloso 
the  section  surrounded  by  a  layer 
of  some  liquid  having  a  higher 
refractive  index  than  the  section 
itself.  Finally,  this  part  of  the 
apparatus  may  be  used,  like  the 
similar  Universal  Apparatus  of 
Groth,  as  a  WoUaston  goniometer. 

Duboscq's  Projection  Micro- 
scope.*— M.  Duboscq's  projection 
Microscope  (fig.  10)  is  arranged 
to  carry  three  objective?,  two  shown  in  the  fig.,  the  third  being  at  the 
opposite  side  of  the  lantern.  This  enables  different  magnifying  powers 
to  be  used  by  simply  turning  the  lantern  round  and  without  having 
to  screw  and  unscrew  the  objectives.  Electric  light  is  used  for  the 
illumination. 

•  Stein,  S.  T.,  *Da8  Liclit  im  Dienste  vrias.  Forachung/  v.  (1887)  pp.  303-5 
(3  figs.).  Also  *Die  Optische  Projektious-Kunst  im  Dienste  der  exakten  Wissen- 
sohaften,'  1887,  pp.  94-6  (3  figs.). 
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Campaiii*8  Compound  Microscopes. — With  reference  to  the  note  on 
pp.  643-4,*  we  have  since  founoT  that  a  figure  of  a  nearly  similar 
Microscope  was  published  in  the  *  Acta  Eruditorum,'  Lipsas,  1686, 
Tal).  X.  (pp.  371-2),  where  it  was  designated  **  Novum  Microscopium 


Dn:  losephi  Campani,  ejusque  usus,"  the  figure  also  showing  the 
employment  of  the  instrument  for  viewing  transparent  and  opaque 
objects.  This  figure  was  reproduced  in  the  *Opuscula  omnia  Actis 
Eruditorum  Lipsiensibus  inserta,  &c.,'  tom.  ii.,  Venetiis,  1740,  p.  439. 

•  See  this  Journal,  1887,  p.  643. 
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Our  fig.   11  is  copied  from  the  original.      It  will  thus  be  seen  that 

our  conjecture  as  to  the  early  date  (ante  1665)  of  the  construction,  based 

upon  the  absence  of  a  field-lens,  may  possibly  need  qualification  in  the 

face  of  the  publication  (apparently  the  first  of 

^^®-  '2.  tJiis  form  of  Microscope)  in  1686. 

From  various  references  we  have  met  with, 
and  notably  from  the  paper  *  Nvove  inventioni 
di  tubi  ottici '  (a  contribution  to  the  '  Accademia 
Fisico-matematica,'  of  Bome,  in  1686,  by— we 
believe — Ciampini,  the  then  editor  of  the 
*  Giornalo  de'  Letterati,'  of  Rome)  Campani's 
Microscopes  appear  to  have  been  well  ^own 
at  that  date,  so  well  known,  indeed,  that  any 
resemblances  to  them  in  more  recent  models 
were  at  once  noted.  ^ 

Attention  may  be  called  to  the  curious 
mixture  of  scales  in  the  drawing.  The  large 
Microscope  on  the  left  is  the  same  instrument 
as  is  represented  by  the  two  small  ones  in  the 
centre  and  on  the  right.  The  artist,  it  will  be 
seen,  has  introduced  a  diagram  of  an  eye  above 
the  large  Microscope,  a  prpceeding  which, 
although  it  looks  very  odd  in  such  a  picture, 
had  the  useful  effect  of  checking  the  scale  and 
preventing  the  instrument  from  being  taken  to 
be  of  the  same  proportions  as  the  men  who 
accompany  it  in  the  drawing.  It  will  be  re- 
membered that  it  was  the  blunder  of  an  artist 
in  substituting  a  man  for  an  eye,  that  led  to 
the  ludicrous  misinterpretations  of  Schott's 
Microscopes  on  which  we  commented  in  this 
Journal,  1887,  pl48. 

In  a  more  recent  visit  to  Italy  than  that 
referred  to  iu  our  previous  note  on  this  subject, 
we  met  with  the  very  early  form  of  Microscope  shown  in  our  fig.  12. 
The  body-tube  is  of  cardboard  covered  with  marbled  paper,*and  slides 
in  the  split  ring-socket  on  the  top  of  the  tripod  for  focusing.  A  draw- 
tube  of  cardboard  carries  an  eye  piece  with  a  field-lens — the  lenses 
mounted  in  wood  cells.  The  instrument  is  in  the  '*  Museo  di  Fisica," 
Florence,  where  apparently  nothing  definite  is  known  of  its  origin.  Wo 
are,  however,  able  to  assign  the  construction  with  considerable  proba- 
bility to  Campani  from  the  fact  that  at  the  **  Conservatoire  des  Arts 
.  et  Metiers,"  Paris,  there  is  a  practically  identical  Microscope  bearing 
the  inscription,  "Giuseppe  Campani  in  Koina  1673."  It  is  thus  evident 
that   Campani   constructed    eye-pieces   with,   and   also  without  field- 


L.,  A.  S.— DifBBrential  Screw  Slow  Xotion— To  Mr.  Crisp. 

[Claim  to  have  anticipated  by  sixteen  or  seventeen  years  Campbell's  differential 
screw  fiue-adjustment.    Cf.  this  Journal,  1887,  p.  324.] 

£ngl.  Meek,,  XLVI.  (1887)  p.  416. 
RouBSELET,  C— On  a  small  Portable  Binocular  Microscope  and  a  Live-boz. 
[Microscope  not  ligurcd.     Live-box,  infra,  p.  112.] 

Juurn.  Qndi.  Micr.  Club,  111.  (1887)  pp.  175-7  (1  fig.). 
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(2j  Eye-pieo6fl  and  Olideotlyefl. 
Nblbon,  E.  H.— On  a  new  Ey^-pieoe. 
[Cf.  this  Journal,  1887,  p.  928.] 

Joum.  Quek,  Micr,  Club,  III.  (1887)  pp.  173-4  (1  flg.). 
Pelletan,  J.— LesObJeetift.    (ObjectiTOB.)    Contd. 

Joum,  de  Microgr,,  XL  (1887)  pp.  546-9. 

(8)  TlluTTiinating  and  other  Apparatus. 

Zeiss'  Iris  Diaphragm. — Dr.  C.  Zeiss  has  designed  an  Iris 
diaphragm  in  which  the  aperture  is  approximately  oircalar  for  all 
diameters. 

Fig.  13  shows  the  apparatus  in  its  natural  size  with  the  six  cresoent- 
shaped  metal  plates,  which  form  the  aperture.  These  slide  over  one 
another  by  the  handle  on  the  right.  The  internal  mechanism  is  shown  in 
fi^.  14 ;  one  end  of  the  plates  is  pivoted  on  the  upper  plate  of  the 
diaphragm  case,  and  at  the  free  end  is  a  straight  prolongation  which  is 

Fio.  13.  Fio.  14. 


Fio.  15. 

inserted  between  the  raised  pieces  placed  round  the  circumierence  of  tho 
second  disc  shown  in  fig.  15 ;  when  this  disc  is  rotated  by  its  handle 
the  six  plates  turn  on  their  pivots.  With  a  turn  of  the  handle  to  the 
left  the  aperture  is  reduced,  and  enlarged  with  one  to  the  right. 

By  means  of  the  screw  (fig.  13)  the  diaphragm  may  be  fixed  to  the 
Abbe  condenser  and  substituted  for  the  ordinary  diaphragms.  It  can  be 
worked  with  the  little  finger  of  the  left  hand,  so  that  the  other  fingers 
can  move  the  slide  while  the  right  hand  is  available  for  focusing. 

We  gather  that  Dr.  A.  Zimmermann,  who  describes  the  apparatus,*  is 
not  very  fetmiliar  with  the  English  and  American  forms  of  Beck,  Wale, 
and  others.  He  points  out  that  Iris  diaphragms  are  of  advantage  in 
drawing  with  the  camera  lucida. 

Edmondses  Antomatio  Mica  Stage.  —  The  pnrpose  of  Mr.  J. 
Edmonds's  apparatus  is  to  rotate  a  mounted  film  of  mica  between  the  prisms 
of  the  polariscope  and  beneath  the  object  exhibited  in  the  Microscope, 
producing  by  the  rotation  of  the  mica  alone  all  the  colour  effects  usually 
obtained  by  revolving  tho  polariscope  by  hand.     As  pointed  out  by 

•  Zcitachr.  f.  Wiss.  Mikr.,  ir.  (1887)  pp.  343-5  (3  ligs.). 
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Fig.  16. 


Dr.  Carpenter,  *'  The  variety  of  tints  given  bj  a  selenite  film  under 
polarized  light  is  so  greatly  increased  by  the  interposition  of  a  rotating 
tilm  of  mica,  that  two  selenites — red  and  blue — with  a  mica  film,  are 
found  to  give  the  entire  series  of  colours  obtainable  ^m  any  number  of 
selenite  films,  either  separately  or  in  combination  with  each  other."  * 

The  apparatus  is  contained  in  a  flat  box  or  case  forming  a  loose  stage 
intended  to  be  laid  upon  the  permanent  stage  of  the  Microscope,  and  the 

object  under  examination  being 
placed  upon  it  may  be  observed 
and  adjusted,  or  changed  from 
time  to  time,  without  disturbing 
the  Microscope  or  its  accessories. 
The  automatic  rotation  is  effected 
by  a  specially  constructed  train 
of  wheelwork  which,  on  being 
wound  up,  continues  in  action  for 
an  hour,  and  when  set  in  motion 
requires  no  further  attention, 
enabling  the  observer  to  watch  the 
varying  effects  without  touching 
the  instrument  It  can  be  used 
with  any  Microscope  having 
polariscopic  attachments,  is  self- 
contained,  and  removable  at 
pleasure,  and  does  not  interfere 
with  the  substage  appliances. 
The  designer  claims  that  **  the  beautiful  and  interesting  phenomena 
observable  in  polarizing  objects  under  various  aspects,  may,  with  the  aid 
of  this  self-acting  arrangement,  be  exhibited  to  a  number  of  persons  in  suc- 
cession, with  an  ease  and  a  readiness  not  attainable  by  any  other  means." 

Rousselet's  Life-box.t — Mr.  C.  Bousselet  describes  a  life-box  which 
for  pond-life  he  considers  works  better  than  any  other  contrivance  of  the 
kind  he  has  seen.  The  old  life-box,  which  has  done  duty  for  so  long, 
has,  in  his  opinion,  the  very  great  defect  that  the  object  placed  thereon 
is  totally  out  of  reach  of  the  substage  condenser,  and,  therefore, 
incapable  of  being  properly  illuminated. 

Some  years  ago  Mr.  Swift  made  an  improvement  by  fixing  the  glass 
plate,  on  which  the  object  is  placed,  nearly  flush  with  the  plate  of  the 
life-box,  as  is  shoMrn  in  fig.  17.  But  this,  however,  introduced  another 
defect,  *<  that  any  objects  placed  in  the  box  could  be  examined,  over  the 

Fig.  17. 


whole  field,  only  with  low  powers,  whilst  with  high  powers  only  those 
objects  placed  near  the  centre  could  be  reached.  Now,  it  is  very 
frequently  desirable  to  examine  an  object  with  a  high  power  after  it  has 
been  found  with  a  low  one,  and  we  all  know  how  very  fond  living 

•  CHfpenter  on  the  Microscopj,  6th  ed.,  1881,  pp.  132-3. 
t  Journ.  Quek.  Micr.  Club,  iii.  (1887)  pp.  176-7  (1  fig.). 
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creatares  are  of  gettiiig  to  the  edge  of  the  drop  of  water  in  which  they 
are  phused,  and  to  shift  them  to  the  centoe  is  frequently  a  yery  tedions 
work,  and  is  often  fatal  to  the  animal." 

To  remedy  this  defect,  Mr.  Bonsselet  '*  had  a  life-box  confitmoted  in 
which  the  glass  tablet  is  somewhat  reduced  in  diameter,  but  the  outer 
ring  is  enlarged  sufficiently  to  allow  any  high  power  to  focus  to  the  very 
edge  of  the  glass  tablet,  and  the  result  is  very  satisfactory.  An  object 
lying  anywhere  in  the  life-box  can  be  reached  by  the  condenser  from 
below,  and  by  both  low  and  high  powers  from  above ;  besides  which,  it 
acts  as  a  very  good  compressor,  capable  of  fixing,  without  hurting,  the 
smallest  rotifers,  and,  when  you  know  how  to  do  it,  it  is  also  possible  to 
get  a  rotifer  in  so  small  a  drop  of  water  that  it  is  unable  to  swim  out  of 
the  field  of  view  of  a  1/4  in.  objective."  He  has  had  it  in  constant  use 
for  animals  of  all  sizes,  from  the  smallest  infusoria  to  tadpoles. 

Mr.  Bonsselet  has  also  had-  a  small  screw  compressor,  made  on  the 
same  principle ;  "  it  is  very  simple  and  effective,  and  allows  of  regulating 
the  pressure  to  a  nicety." 

Large  form  of  Abbe  Camera  Lucida.*—Dr.  Zeiss  makes  a  form  of 
this  camera  lucida  with  a  larger  mirror  and  a  longer  arm  than  the  one 
first  issued.!  The  larger  form  (only  made  to  order)  is  recommended  by 
Dr.  P.  Mayer.  The  advantage  of  it  he  considers  to  be  that  it  enables 
the  whole  field  of  vision  to  be  utilized  without  any  perceptible  distortion 
of  the  image,  and  it  is  thus  especially  useful  in  drawing  comparatively 
large  objects  with  low  powers.  With  the  smaller  camera  the  whole  field 
can  be  projected  on  the  dramng-paper  only  by  giving  the  mirror  an 
inclination  differing  so  much  from  the  angle  (45^)  required  for  accurate 
drawing  that  the  image  is  more  or  less  disproportioned.  Dr.  Mayer 
further  says  that  **  the  Abbe  camera  is  superior  to  that  of  Oberhauser  in 
two  important  particulars:  it  gives  a  much  larger  field  of  vision  and 
better  light.  Its  construction  does  not  admit  of  use  with  the  Microscope- 
tube  in  a  horizontal  position.  This  is  a  defect  which  ought  to  be  at 
once  corrected.  The  Abbe  cameras,  especially  the  larger  one,  can  be 
used  to  great  advantage  with  the  embryograph  of  His.  It  is  only 
necessary  to  add  to  the  stand  a  horizontal  arm,  to  which  the  camera  can 
be  fastened." 

May's  Apparatus  for  Marking  Objects.^ — ^Mr.  B.  Hitchcock,  in 
reference  to  Schiefferdecker's  apparatus,§  calls  to  mind  a  <*  much  simpler, 
but  no  doubt  quite  as  efficient  device  for  the  same  purpose,"  that  he  has 
used  for  years,  made  by  Mr.  May,  of  Philadelphia.  It  consists  of  a 
simple  rod  of  brass  about  1/4  in.  in  diameter,  with  a  screw  at  the  top 
that  fits  into  the  nose-piece  in  place  of  an  objective.  A  tube  fits  loosely 
over  this  rod,  bearing  a  diamond  point  below,  slightly  eccentric.  This 
is  turned  by  a  milled  collar,  so  as  to  scratch  minute  circles  on  the  cover- 
glsss. 

Simple  Method  of  Wanning  and  Cooling  under  the  Micro8cope.|| — 
Herr  H.  Dewitz  describes  a  very  simple  apparatus  for  warming  and 
cooling  objects  under  the  Microscope.  It  only  cost  2«.,  and  for  many 
purposes  proved  entirely  satisfactory. 

Take  a  round  leaden  box,  0*08  m.  in  diameter,  0*03  m.  in  height  at 

♦  Amer.  NaturaL.  xxi.  0887)  pp.  1040-3  (1  fig.). 

t  Cf.  this  Journal,  1883,  p.  278. 

t  Amer.  Mon.  Mior.  Jouro.,  viii.  (1887)  p.  207.        §  See  this  Journal,  1887,  p.  468. 

I  Aich.  f.  Mikr.  Anat,  xxx.  (1887)  pp.  666-8  (1  fig.). 
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the  middle;  snppoee  the  lid  cut  away  so  as  to  lea^e  an  opening  0*08  m. 
in  length  and  0  *  028  m.  in  height.  This  opening  is  closed  by  soldering  a 
piece  of  lead  &  in  snch  a  way  that  the  box  is  divided  into  two  oom- 
mnnicating  portions,  one  c  lower  than  the  other  d  (fig.  18). 

On  the  floor  and  roof  of  the  flatter  half  two  opposite  ciroolar  openings 
e  are  made.    These  are  oovered  with  a  cemented  glass.    The  whole  ia 

Fig.  18. 


j^ 


arranged  on  a  metallic  circle  beneath  so  that  the  lower  glass  is  not 
rubbed  or  injured  by  moving  the  apparatus  on  the  stage. 

On  the  roof  of  Uie  deeper  half  a  large  hole  is  made  for  pouring  in 
water  and  inserting  ice  fragments.  A  smaUer  hole  receives  a  thermo- 
meter. Finally,  just  above  the  floor  of  the  higher  portion,  the  end  of  a 
tube  h  is  inserted.  The  free  end  t  of  this  tube,  which  is  about  the 
size  of  a  goose-quill,  is  curved  so  that  water  cannot  flow  out. 

Before  use,  tiie  apparatus  is  half-filled  with  water  poured  in  by  the 
large  hole,  air-bubbles  under  the  glass  are  got  rid  of,  and  a  drop  of  fluid 
medium  containing  the  object  to  be  observed  is  placed  on  the  upper  glass, 
and  carefully  covered  in  familiar  fashion. 

The  projecting  tube  is  then  warmed  by  a  spiritrflame  till  the 
thermometer  in  1c  indicates  the  desired  temperature.  A  glass  should 
be  placed  below  the  free  end  to  receive  expelled  drops. 

For  cooling  purposes  the  apparatus  is  fiUed  a  third  full  with  water 
at  the  temperature  of  the  room  or  higher,  and  ice  particles  are  inserted 
at  the  opening  g.  An  overflow  can  be  emptied  out,  vi&  the  long  tube, 
by  inclining  the  Microscope  and  without  cUsturbing  the  arrangements. 
The  layer  of  water  between  the  two  glass  plates  is  quite  thin,  so  that 
the  strength  of  the  light  is  but  slightly  altered. 

Apparatus  for  determining  Sensibility  to  Heat* — An  apparatus  for 
the  investigation  of  the  heat  sensibilities  of  the  cockroach  is  described 
by  Prof.  y.  Graber.  A  trough  of  tin  is  divided  into  two  end  chambers 
and  a  middle  chamber  whose  floor  is  of  wood,  and  which  can  be  separated 
from  the  end  chambers  by  sliding  doors.  All  three  are  covered  by 
sliding  lids  of  glass  or  of  tin  at  pleasure,  and  the  whole  is  surrounded 
by  water-baths,  two  lamps  placed  underneath  these  enabling  the  end 
chambers  to  be  kept  at  temperatures  differing  by  any  wished  amount 
The  lamps  are  prevented  from  interfering  with  each  other's  action  by  a 
wooden  block  under  the  middle  chamber,  which  serves  also  as  a  stand 

•  Arch.  f.  d.  Geeammt.  Phyaiol.  (Pfluger),  xli.  (1887)  pp.  241-3. 
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for  the  whole  apparatus.  In  each  chamber  one  thermometer  takes  the 
temperature  of  the  air,  while  the  bulb  of  another  is  imbedded  in  felting 
BO  as  to  giye  the  temperature  of  the  walls. 

(4)  Fhotomioroflraphy. 

Israel  and  Stenglein's  Photomicrographic  Microsoope.*— Dr.  O. 
Israel's  photomicrographic  apparatus  (fig.  19)  may  be  used  either  in  a 


Fio.  19. 


Fig.  20. 


,^S^ 


^  SteDglein,  M.,  and  Schultz-Hencke,  *  Anleitung  zur  Ausfubrang  mikrophoto- 
graphiacher  Arbeiten/  8vo,  Berlin,  1887,  pp.  4-12  (2  flgs.),  14-6  (1  fig.). 
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horizontal  or  a  Tertical  position ;  in  the  former,  the  iron  frame  to  which 
it  is  attached  is  fixed  npon  a  table,  nsing  an  inclining  Microscope ;  in 
the  latter  the  instnunent  is  supported  as  shown  in  the  figure  n^n  an 
iron  stand,  which  mns  npon  wheels,  bnt  can  be  fixed  in  any  position  by 
means  of  the  three  screws  F.  The  apparatus  consists  of  two  parts,  the 
Microscope  and  the  camera ;  Y  is  the  focusing  screen,  npon  which  the 
image  is  focused  by  means  of  the  rod  h  5i,  terminating  in  a  toothed 
wheel  &t,  which  works  into  a  similar  but  larger  toothed  wheel  B, 
occupying  the  place  of  the  usual  micrometer-screw.  B  is  the  light- 
proof  connection  between  the  camera  and  Microscope,  and  consists  of 
a  leather  bag  fixed  to  the  Microscope  by  the  ring  r.  The  camera 
consists  of  the  three  mahogany  frames  Ei  E^  Es,  united  by  the  leather 
bellows  Bi  B2,  whidi  can  be  extended  to  the  length  of  a  metre;  the 
focusing  screen  can  be  rotated  about  an  axis  A,  perpendicular  to  the  axis 
of  the  mstrument.  a  is  a  screw  spindle,  placed  close  to  h,  by  means  of 
which  the  camera  may  be  damped  in  any  desired  position  to  its  iron 
standard.  When  the  apparatus  is  used  in  the  yertical  position  the 
Microscope  simply  stands  upon  its  iron  base,  and  is  fixed  below  the 
camera  by  means  of  a  screw-clamp  Bch,  which  ^ps  its  horseshoe  stand. 
The  size  of  the  plates  used  with  this  apparatus  is  15  X  15  cm. 

Fig.  20  represents  the  similar  instrument  of  Herr  M.  Stenglein, 
which  carries  its  own  illuminating  apparatus.  For  this  purpose  the 
height  of  the  instrument  is  considerably  increased ;  a  space  of  66  cm.  at 
the  lower  end  of  the  standard  serves  to  cany  the  movable  parts  which 
constitute  ihe  illuminating  apparatus,  namely  a  plane  mirror  20  cm. 
square  Sp,  a  condenser  of  10  cm.  radius  and  21  cm.  focal  length  L,  a 
light-filter  C,  to  secure  monochromatic  light,  consisting  of  a  ve^el  filled 
with  ammoniacal  solution  of  copper  oxide,  and  Abbe  s  illuminator ;  to 
these  may  idso  be  added,  if  necessaiy,  a  diaphra^  B,  which  is  to  he 
employed  when  electric  light  is  used,  and  in  this  case  the  mirror  is 
replaced  by  the  electric  lamp.  To  preserve  the  centering,  the  illumi- 
nator and  the  Microscope  not  only  slide  along  the*  upright,  but  are 
provided  with  a  slight  lateral  adjustment,  and  the  apparatus  is  cen- 
tered by  using  the  smallest  diaphragm  of  the  Abbe  illuminator  and 
a  diaphragm  of  equal  size,  which  is  made  to  be  attached  to  the  con- 
denser. 

Ste^mann's  Photomiorographic  Camera.  —  The  instrument  repre- 
sented in  fig.  21,  and  devised  by  Herr  A.  Stegemann,  corrects,  it  Is 
claimed,  a  defect  of  the  ordinary  apparatus  by  supplying  the  means  of 
adjusting  the  distance  between  the  objective  and  the  focusing  screen, 
upon  which  depends  the  relative  size  of  the  photographic  image,  and  by 
measuring  this  distance  upon  a  fixed  scale.  A  square  pillar  rising  from 
an  iron  foot  carries  the  camera,  with  the  objective-frame  and  the  focusing 
screen  which  slide  upon  it ;  the  pillar  is  ^aduated,  and  by  means  of  a 
vernier  attached  to  tiie  adjustment-screw  of  the  camera  gives  the  exact 
distance  between  objective  and  focusing  screen.  The  apparatus  can  be 
used  either  to  photograph  objects  in  their  natural  size,  in  which  case  the 
object  is  placed  on  a  glass  plate  fixed  to  the  foot ;  or  with  the  Microscope, 
which  is  then  placed  in  ttie  forked  support  which  serves  to  carry  the 
glass  plate. 

In  this  instrument  the  stratum  of  liquid  which  is  used  as  a  light- 
filter  for  monochromatic  light  is  contained  in  a  vessel  which  slides  mto 
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the  case  of  the  objectiye-firame  close  to  the  objectiye,  so  that  all  rays 
which  reach  the  sensitiTe  plate  must  of  necessity  have  passed  through 
the  solution. 


FiQ.  21. 


Harktanner's  Photomicrographic  Cameras.* — ^Herr  T.  Marktanner 
describes  two  photomicrograpmc  cameras  which  he  has  devised. 

The  first  is  made  on  the  Gerlach  system,  and  consists  of  a  wooden 
chamber,  not  made  to  draw  out,  which  is  placed  upon  the  body-tube.  It 
is  distinguished  from  the  camera  of  Gerlach  by  tbo  basal  table,  which  is 

*  BaU.  Soc.  Belg.  Micr.,  xiiL  (1887)  pp.  188-91  (2  figs.). 
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made  of  two  equal-sized  plates  united  by  a  hinge.  The  upper  plate 
forms  the  base  of  the  camera,  which  is  pyramidal  in  shape ;  the  lower 
is  provided  with  a  brass  tube,  accurately  centered,  by  which  the  camera 
is  adapted  to  the  tube.  If  the  preliminary  adjustment  is  made  by 
means  of  rackwork,  the  brass  tube  may  be  an  elastic  cap  which  is  fixed 
to  the  upper  part  of  the  Microscope  by  a  screw  clamp.  To  secure 
greater  stability,  it  is  better  to  apply  this  camera  to  a  stand,  with  which 
the  preliminary  focusing  is  made  by  a  sliding  movement  In  this  case 
the  use  is  reconmiended  of  a  strong  brass  tube  of  the  same  size  as  the 
body-tube,  ending  in  a  screw-thread  similar  to  that  of  the  objectives.    If 

it  is  desired  to  use  objectives  of 
FiQ.  22.  dififerent  screw-threads,  it  will  be 

better  to  employ  several  brass 
tubes  of  8  cm.  length,  which  can 
slide  into  the  tube  fixed  at  the 
centre  of  the  lower  plate.  This 
camera  will  be  especially  useful 
in  obtaining  plates  which  give 
the  full  views  so  useful  as  aids 
towards  drawing.  As  the  ampli- 
fication will  never  be  more  than 
200  times,  cardboard  holders  will 
be  quite  sufficient.  The  size  of 
the  plates  is  6  cm.  by  6  *  5  cm.,  and 
they  are  made  by  cutting  a  plate 
of  13  cm.  by  18  cm.  into  six  parts. 
The  slide  for  the  transparent 
glass  is  made  of  cardboard ;  the 
glass  is  covered  with  a  fine  net- 
work of  lines.  The  hinge  which 
unites  the  two  basal  plates  enables 
the  camera  to  be  lowered  beside 
the  Microscope.  This  arrange- 
ment is  very  useful  when  die 
apoohromatic  objectives  of  Zeiss 
are  used,  and  also  with  the  pro- 
jection eye-pieces  constructed  for 
photomicrography.  The  eye- 
pieces can  then  be  easily  changed. 
This  arrangement  was  formerly 
less  necessary  than  now,  for  wi^ 
the  objectives  then  used,  photo- 
graphs were  almost  always  taken 
without  the  eye-piece. 

The  second  camera  (fig.  22) 
is  sufficient  for  all  the  purposes  of 
photomicrography.  It  is  similar 
to  that  of  Nachet,  from  which  it  is  only  distinguished  by  the  bellows,  by 
a  slide  in  the  basal  plate,  and  by  a  levelling  apparatus  formed  of  a  plate 
of  zinc  upon  three  screws. 

This  camera  can  be  used  in  the  horizontal  (fig.  23)  as  well  as  in  the 
vertical  position.  In  the  former  it  draws  out  to  90  cm. ;  in  the  latter 
to  50  cm.     The  transparent  glass  is  made  as  in  the  preceding  camera. 
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If  the  projeoted  image  is  exactly  focused,  it  ought  to  be  seen  with  the 
lens  at  the  same  time  with  the  fine  lines  traced  upon  the  glass.    In  this 


Fig.  23. 


apparatus  the  size  of  the  plates  is  12  cm.  by  16  cm.,  a  size  which  is 
recognized  as  sufficient  by  all  who  have  had  experience  in  photo- 
micrography. 

Helaon's  Photomicromphio  Focusing  Screen.* — Mr.  G.  Smith,  in 
reference  to  Mr.  Nelson^s  suggestion  f  for  ruling  the  focusing  screen 
with  metrical  and  English  scales,  considers  that  if  diamond  lines  are 
used  they  should  be  ruled  horizontally  and  Terlically  about  ^  in.  apart ; 
but  better  still,  every  third  line  should  be  missed.  The  cross  ruling 
thus  forms  a  kind  of  plaid  pattern,  and  any  decided  pattern  materially 
assists  t(ie  eye  in  keeping  to  the  proper  plane  instead  of  seeking  a  focus 
on  eiUier  side.  The  eye-piece  must  of  course  be  first  adjusted  exactly 
to  these  lines  for  the  operator's  eye. 

Another  very  simple  and  efifective  plan  (applicable  to  other  cameras 
too)  is  to  rule  diagonals  in  blacklead  pencil  across  the  ground  glass,  and 
over  the  centre  cement  a  thin  cover-glass,  taking  care  to  put  there  a  few 
grains  of  dust,  or  say,  cotton  fibre.  Both  these  plans  he  has  used  for 
many  years,  and  can  recommend  both ;  with  either  it  is  easy  to  focus  the 
darkest  interior. 

Nbuhaubb,  B.— Anlaltimg   inr   Xikrophotographie   fiir   Aente,  Botaaiker,  fto. 
(Quide  u>  Photomicrography  for  PbysidanB,  BotanistB,  &o.) 

82  pp.,  8?o,  Berlin,  1887. 
Stkbnbebo,  G.  M.— Fhoto-mierograpliy  in  Xededne. 

Reference  Handbook  of  the  Medical  Sciences  {(7,8.A.)  1887,  pp.  647-58  (7  figs.). 

(6)  UioroBOopical  Optica  and  ICanipnlatlon. 

Hiitological  Structures  and  the  Diffiraction  Theory. — Hitherto  the 
examples  of  the  action  of  diffraction  in  microscopical  vision  have  been 
almost  entirely  confined  to  diatoms,  objects  which  more  than  any  others 
are  suited  to  illustrate  the  principles  on  which  the  theory  is  founded. 


Eng.  Mecb.,  xWi.  (1887)  p.  894. 


t  See  this  Journal,  1887,  p.  1028. 
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Tiz.  that  in  the  case  of  minute  objects  whioli  are  lees  than  a  few  wave- 
lengths in  diameter  the  laws  of  geometrical  optics  no  longer  apply,  that 
is,  the  structures  are  no  longer  imaged  according  to  the  laws  which 
govern  the  delineation  of  objects  observed  with  the  naked  eye,  but  that 
tiie  delineation  is  dependent  upon  the  rays  which  are  diffracted  by  the 
object.  The  matter  is,  however,  obviously  of  more  importance  to  histo- 
logists  than  to  the  observers  of  diatoms.  In  the  case  of  histological 
structures  the  conditions  are,  of  course,  much  more  complicated  than  with 
diatoms,  but  the  principles  remain  the  same,  and  if  they  are  not  taken 
into  account  very  false  deductions  may  be  made.  A  notable  instance  of 
this  was  the  case  on  which  we  commented  in  1881,*  where  Mr.  J.  B. 
Haycroft  f  put  forward  an  explanation  of  the  appearances  presented  by 
muscle-fibre  which,  while  an  eminently  simple  one,  was  unfortunately 
entirely  founded  on  the  supposition  that  the  fibres  acted  in  the  same 
manner  as  cylindrical  threads  of  larger  size. 

Prof.  S.  Exner,  who  has  recently  investigated  the  question  of  musde- 
fibre,  has  published  an  article  on  the  subject,  in  the  course  of  which  he 
deals  fully  with  the  operation  of  diffraction  on  such  structures.  This 
article  from  the  point  of  view  we  are  now  considering  is  a  very  interest- 
ing one,  and  we  have  translated  his  remarks  without  abridgment. 

In  order  that  the  subject  may  be  fully  understood,  we  have  pre£EM»d 
the  translation  by  notes  on  (1)  the  appearances  presented  by  air-bubbles 
and  oil-globules,  by  solid  and  hollow  fibres,  and  by  depressions  and 
.elevations  where  the  objects  are  larger  than  a  few  multiples  of  a  wave- 
length, and  (2)  the  appearances  presented  by  Pleuroaigma  anguiUUum 
under  different  optical  conditions. 

(1)  Appearances  presented  by  Air-bubblea  and  Otl^ldbules,  by  solid 
and  hollow  Fibres^  and  by  Depressions  and  Elevations  of  relatively  large 
size^X — The  accompanying  figs.   24  and  25  supplement  those  given  at 


Air-bubbles  under  the  MicroBoope.    Focus,  a  below  the  centre  (at  the  focal  pkne), 
6  to  the  centre,  c  the  same  with  oblique  light  stopped  off. 

p.  748  of  Vol.  II.  (1882),  a  in  fig.  24  representing  an  air-bubble  when 
the  Microscope  is  focused  below  its  centre  (x  being  the  image  of  a 
window  bar),  b  when  focused  to  the  centre,  and  c  the  same  with  oblique 

*  See  this  Journal,  1881,  p.  964. 
t  Proc.  Boy.  Soc.  Lond.,  xxxL  (1881)  pp.  860-79  (1  pi.). 

{  Gf.  Dippel,  L.,/  Das  Mikroskop  und  seine  Anwendung,'  1867,  pp.  813-4  (4  figs.), 
pp.  855-60  (9  figs.),  and  2nd  ed.  1882,  pp.  822-4  (4  figs.),  pp.  852-6  (6  figs.> 


Digitized  by  CjOOQIC 


ZOOLOGY  AND  BOTANY^  HIOROfiOOPY,  BTO. 


121 


light  stopped  off.    Fig.  25  represents  an  oil-globule,  a  with  the  focus 
on  the  margin,  &  somewhat  higher,  and  c  at  the  focal  plane  of  the  babble. 

Fig.  25. 


OU-globuleB  under  the  Microacope.    Focus,  a  on  the  mnrgin,  6  somewhat  higher, 
c  higher  (at  the  focal  plane). 

Solid  fibres,  fig.  26,  in  a  medium  of  lower  refractiye  index  (as  a 
glass  thread  in  air  or  water)  show  a  diffused  moderately  bright  appearance 
A  at  medium  focus;   a  bright 

central  line  B  when  the  tube  is  Fio.  26. 

raised ;  and  a  dull  appearance  G 
when  the  tube  is  focused  below 
the  centre.  The  reverse  of  course 
takes  place  if  the  surrounding 
medium  is  of  higher  refractive 
index,  as  glass  threads  in  mono- 
bromide  of  naphthalin  or  binio- 
dide  of  mercury  and  potassium. 
If,  again,  the  fibre  is  surrounded 
bj  a  fluid  of  about  the  same  re- 
fractive power,  as  in  the  case  of  a 
glass  throad  in  Ganada  balsam,  it 
will  tiien  have  the  appearance  of 
aflat  band. 

Hollow  fibres  charged  with 
air,  fig.  27  (or  a  fine  capillary 
tabe  of  glass),  present  with  medium  focus  nearly  the  same  appearance  as 
the  solid  fibi^,  from  which  they  are  only  to  be  distinguished  by  the  fact 
that  at  both  edges  the  double  outline  of  the  section  of  their  solid  walls 
will  be  seen  as  in  A.  In  other  respects  the  appearances  are  reversed ; 
the  raising  of  the  objective  giving  a  dull  image  C,  whilst  on  sinking  it 
we  have  Uie  central  bright  Une  B.  Fine  tul^  in  a  denser  substance 
produce  the  same  effect  as  hollow  fibres.  Semi-cylindrical  channels  or 
furrows  act  as  concave  lenses,  whether  the  hollow  side  is  turned  from  or 
to  the  observer.  The  only  distinction  between  the  two  positions  is,  that 
in  the  former  case  the  tube  must  be  focused  lower  than  in  the  latter,  in 
order  to  obtain  the  greatest  degree  of  brilliancy  in  the  central  line. 

If  instead  of  the  hollow  fibre,  or  capillary  tube  charged  with  air,  one 
filled  with  a  fluid  is  substituted,  this  produces  the  same  effect  as  a  solid 
fibre,  provided  the  contained  and  the  surrounding  fluid  are  nearly  the 
same,  or  if  the  former  has  a  greater  refractive  power.  Solid  and  hollow 
fibres  can  then  only  be  distinguished  from  each  other  in  the  medium 
focus,  showing  the  optical  section  of  the  solid  walls.     On  filling  with  a 


GlafiB  threads.    Focus,  A  medium, 
B  higher,  G  lower. 
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fluid  similar  to  that  snrronnding  the  fibre,  an  effect  is  produced  more 
or  less  similar  to  that  of  the  air-charged  fibre,  for  if  the  refractive  power 
of  the  oontaiiied  and  the  surrounding  fluid  is  greater  than  that  of  the 

solid  walls,  the  latter  will  appear 
Fio.  27.  as  hollow  spaces  in  the  stronger 

refracting  medium,  as  would  be 
the  case  with  glass  capillary 
tubes  filled  and  surrounded  with 
monobromide  of  naphthalin. 

If  oblique  illumination  is 
employed  instead  of  central,  the 
appearances  just  described  are 
not  essentially  altered;  a  dis- 
placement of  the  illuminated 
line  to  the  one  side  or  the  other 
is  simply  produced,  according  as 
the  mirror  is  moved  out  of  the 
axis  to  the  right  or  left.  With 
objects  whidb  act  as  convex 
lenses  it  is  generally  displaced 
to  the  side  of  the  object  which 


Glass  capillary  tubes.    Focus,  A.  medium, 
B  lower,  G  higher. 


is  turned  away  from  the  source  of  light,  and  with  objects  acting  as 
concave  lenses  to  the  side  nearest  to  the  light ;  and  therefore,  as  the 
compound  Microscope  inverts,  it  will  appear  in  the  first  case  on  that 
side  of  the  image  which  is  turned  towards  the  mirror,  and  in  the  latter 
case  away  from  it.  The  glass  thread  or  the  solid  fibre  will  therefore 
show  the  line  of  light  on  the  side  turned  towards  the  mirror,  when  the 
illumination  falls  obliquely  and  the  tube  is  raised ;  hollow  cylinders 
and  furrows  will  show  it,  when  the  tube  is  lowered,  on  the  side  of  the 
image  which  is  turned  away  from  the  mirror.    The  division  of  light  and 


Fio.  29. 


B 


Glass  threads  with  oblique  light 
incident  from  the  right.  Focus, 
A  high,  B  somewhat  lower. 


Glass  capillary  tubes  with  oblique 
light  incident  from  the  right  Focus, 
A  low,  B  a  little  lower. 


shadow  will  appear  as  in  A,  figs.  28  and  29.    If  a  more  medium  focus 
is  ta^en,  the  conditions  are  so  far  altered,  that  now  half  of  the  olg'eot  is 
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in  shadow,  while  the  other  half  is  illuminated  as  strongly  or  even 
stronger  than  the  field  B,  figs.  28  and  29. 

If  depressions  either  with  spherical  surfaces  or  furrowed  or  howl- 
shaped  (fig.  80)  are  found  on  the  surfMse  of  a  membrane,  they  produce 
the  same  effect  as  concave  lenses,  and  show  their  greatest  brightness 
when  the  tabe  is  lowered.  If,  however,  there  are  spherical,  hemi- 
spherical, or  semi-cylindrical  elevations,  they  act  as  convex  lenses  and 


Fio.  80. 


Fio.  81. 


UUJJl 


Semi-cylindrioal  elevations  or  depFessioDB.      Cylindrical  elevations  and  deproBsions. 

show  their  greatest  brilliancy  when  the  tube  is  raised  from  a  medium 
focus.  If  furrow-like  depressions  alternate  with  semi-cylindrical  eleva- 
tions, the  surface  presenting  a  wavy  appearance,  the  former  appear  bright 
when  the  tube  is  lowered,  the  latter  when  it  is  raised,  and  when  the 
former  show  the  highest  degree  of  brilliancy  the  latter  has  a  dull 
appearance  (fig.  31). 

With  wave-like  membranes  the  result  is  somewhat  different,  since 
here  both  of  the  undulations,  as  well  those  which  have  their  convex  side 
towards  the  observer,  as  those  with  the  concave  side  so  turned,  act  as 
concave  lenses.  They  therefore  show  their  greatest  brightness  on 
lowering  the  objective,  and  the  same  differences  in  the  extent  of  the 
lowering  as  in  the  case  before  mentioned  of  the  semi-cylindrical  tubes. 

From  what  has  been  said  of  glass  threads  and  hollow  cylinders  filled 
with  fluid,  it  follows  that  more  and  less  strongly  refracting  (i.  e.  dense 
and  less  dense)  parts  of  one  and  the  same  object,  will  act  similarly  to 
the  cylindrical  elevations  or  depressions  of  a  membrane.  In  observing, 
therefore,  in  water  the  differences  thus  presented  in  the  microscopical 
image,  it  is  necessary,  in  order  to  decide  whether  these  depressions  or 
elevations  are  caused  by  variations  in  structure  or  in  density ,  to  change 
the  fluids,  and  particularly  to  use  such  substances  as  possess  a  greater 
refractive  power  than  the  object  under  examination,  whereby  the  image  is 
either  (in  the  first  case)  changed  according  to  the  altered  conditions,  or 
(in  the  latter  case)  is  substantially  unchanged.  If  the  greatest  brilliancy 
appears  when  the  tube  is  lowered,  we  have  to  do  with  an  elevation,  but  if 
when  the  tube  is  raised,  it  must  be  a  depression.  In  order  to  facilitate 
the  determination  of  the  position  of  the  tube,  we  can  either  start  with 
a  medium  focus,  or  the  tube  may  be  lowered  from  a  point  at  which  no 
distinct  image  of  the  object  is  obtained.  Depressions  are  then  first 
bright  on  a  dark  ground,  elevations,  on  the  contrary,  dark  on  a  bright 
ground,  till  after  further  lowering  of  the  tube  the  image  is  exactly 
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reversed.  For  accuracy  in  the  determination,  the  object  most  be  in  its 
natural  condition,  and  must  not  have  been  disturbed  by  any  changes  in 
density,  or  by  any  previous  preparation,  drying,  &c. 

(2)  Appearances  presented  by  Pleurosigma  angulaium  under  different 
optical  conditions.— Rngft  v.  Mohl  and  Schacht  regarded  the  markings  as 
formed  by  three  intersecting  sets  of  lines ;  to  Max  Schultze  and  others 
they  seemed  to  be  six-sided  depressions ;  to  some  English  miorosoopists 
they  appeared  to  be  sixHdded  elevations,  while  Schiff  and  Dippel 
recognized  a  chess-board  pattern.  Stein,  Pelletan,  and  Kaiser  have 
recently  referred  to  round  protuberances,  while  Dr.  Flogel  has  proved, 
by  means  of  transverse  sections,  that  at  any  rate  the  upper  surfiebce  of 
the  valve  (with  the  exception  of  the  central  rib  and  the  edge)  is  to  be 
regarded  as  flat,  but  that  it  is  full  of  cavities  between  its  upper  and 
under  surfcu^es. 

If  we  look  more  closely  into  Pleurosigma  angulatum  by  the  light  of 
the  diffraction  theory,  we  obtain  the  following  result :— Using  purely 
central  illumination,  Le.  a  very  narrow  illuminating  pencil,  if  the 
numerical  aperture  of  the  objective  is  sufficiently  large,  and  is  at  least 
0  •  90  to  0  •  96,  we  have  six  spectra  air^^  (circle  A,  plate  IlL  fig.  1),  which 
are  arranged  regularly  round  the  direct  image  of  the  source  of  light, 
while  the  six  spectra  of  tilie  second  series  ai-o,  fall  outside  the  aperture 
even  with  very  large  numerical  aperture.  If  the  aperture  is  so  small  that 
with  purely  centnS  illumination  no  one  of  the  six  least  deflected  pencils 
is  admitted,  the  valve  appears  to  be  without  markings,  while  with  a 
larger  aperture  of  above  I'OO  N.A.  the  three  systems  of  striaa  L-IEI. 
(plate  ni.  fig.  2)  make  their  appearance  at  the  same  time,  and  according 
to  the  excess  of  the  aperture  above  unity  give  rise  to  a  fainter  or  more 
sharply  defined  pattern.  Each  one  of  these  systems  of  striea  can  also  be 
made  visible  with  a  numerical  aperture  of  0  •  50  when  oblique  light  is  used ; 
in  that  case  two  spectra  a  and  ai  or  a  and  a,  (circle  B,  plate  III.  fig.  1) 
always  fall  wiiJiin  the  aperture.  They  may  also  be  obtained  in  the  same 
way  with  objectives  of  greater  numerical  aperture  when  all  the  other 
spectra,  with  the  exception  of  one  of  those  mentioned,  are  excluded  by 
suitable  diaphragms.  With  an  objective  of  0*7  to  0*8  N.A.  as  soon 
as  the  light  is  oblique  enough,  three  pencils  are  included,  the  direct  and 
two  diffracted  pencils  (circle  C,  plate  III.  fig.  1),  and  then  the  two  sets 
of  striflB  I.  and  II.  intersecting  at  60°  are  obtained. 

If  the  direct  pencil  is  excluded  and  only  two  opposite  spectra 
«i  «4-«a  flfij  «3>  «6>  allowed  to  operate,  there  appear  in  succession  three 
new  sets  of  striae  IV.-VI.  which  owing  to  the  exclusion  of  a  are  bright 
upon  a  dark  field ;  and  the  stri»  are  brought  nearer  to  one  another  in 
the  ratio  of  2 : 1,  so  that  they  appear  twice  as  fine  as  L-IIL  though 
they  coincide  with  the  latter  in  direction. 

The  systems  of  strias  vii.-ix.  which  are  at  right  angles  to  the 
ordinary  sets  L-III.,  and  of  which  the  lines  are  closer  together  in  the 
proportion  VB  :  1,  are  obtained  in  a  bright  field  when  with  objectives 
of  very  large  aperture,  the  spectra  of  the  first  series  Aj-a^  are  inter- 
cepted by  suitable  diaphragms,  and  the  objective  receives  the  direct 
pencil  a  together  with  one  of  the  spectra  of  the  second  series  such  as 
a  Ot,  a  Os .  . .  a  a«.  The  striation  IX.  can  be  obtained  by  a  a,  and  a  a^ 
when  oblique  light  is  allowed  to  fall  upon  the  central  rib. 

The  same  sets  of  stri»  can  be  produced  upon  a  dark  field  wlien, 
using  central  light  and  an  objective  of  large  numerical  aperture,  a  and 
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all  the  other  spectra  are  shut  off  with  the  exception  of  two  belonging  to 
the  series  Oj  Os,  a,  a^  •  •  •  a^  a,.  The  striation  IX.  is  then  repeated  twice 
by  Os  a,  and  a,  a^ 

Since  the  distance  of  the  spectra  a  a,,  a  a, ...  or  a^  a,,  a,  Oi ...  is 
greater  in  the  ratio  1  :  a/S  than  that  of  a  ai,  a  a,  . . .  the  lines  of  the 
strife  YII.-IX.  most  be  closer  to  one  another  than  those  of  I.~III.  in  the 
ratio  V^  :  1.  The  new  striations  IY.-IX.  called  into  existence  by  the 
above  arrangements  possess  the  same  sharpness  of  outline  as  those  which 
haye  been  long  known,  namely  I.-III. 

The  above  appearances  serve  to  explain  the  different  views  which 
have  been  held  with  regard  to  the  structure  of  diatoms,  when  they  are 
observed  with  different  modes  of  illumination.  Dry  and  water-immersion 
objectives  of  no  great  numerical  aperture  show  the  well-known  hexagons 
(plate  III.  fig.  8)  when  the  illumination  is  central  and  with  a  not  very 
minute  diaphragm,  or  when  the  illumination  is  oblique  if  e.  g.  a  Oj  a,  a, 
or  a  Oi  a,  a«  are  operative.  Large  numerical  aperture  with  central 
illumination  gives  bright  circles  arranged  in  lines  which  intersect  at  60^, 
and  between  which  with  very  sharply  defining  objectives  (homogeneous- 
immersion  for  instance)  dark  spots  are  also  visible  (plate  III.  fig.  4). 
Oblique  illumination  and  the  action  of  a^  a,  Os,  Oi  Og  Og,  with  a  numerical 
aperture  up  to  1*10  shows  a  chess-board  pattern  as  described  by  Schiff 
and  Dippel  (plate  III.  fig.  b\  Very  oblique  illumination  and  the  action 
of  a  a,  a,  a,  or  a  afi  Oa  os  with  objectives  of  very  large  numerical  aperture 
give  the  peculiar  figure  first  observed  by  Stephenson  and  Abbe,  in 
which  the  bright  rectangular  spaces  are  traversed  by  a  small  dark  line 
and  are  accompanied  by  dark  markings  equal  to  the  first  in  size  and 
lying  aboTC  and  below  them  (plate  III.  fig.  6).  Other  forms  may  be 
obtained  on  a  bright  or  dark  field  by  the  use  of  various  modes  of 
iUumination  and  of  diaphragms  which  intercept  certain  spectra  of  the 
first  and  second  series  and  only  allow  the  remainder  to  operate. 

That  the  ordinary  markings  which  are  seen  with  an  objective  of  large 
numerical  aperture  and  with  central  illumination  are  more  nearly  related 
to  the  true  structure  than  the  other  images,  can  only  be  concluded  from 
conditions  of  their  production,  and  not  from  the  images  themselves. 
These  markings  appear  when  the  liurgest  possible  part  of  the  total 
spectrum  of  Uie  l^leurosigma  valve  is  in  operation,  and  as  little  as 
pofifiible  (i.e.  only  the  furthest  fainter  pencils  of  the  second  and  third 
series)  is  lost ;  while  each  of  the  other  images  is  produced  by  a  much 
smaller  part  of  the  total  dif&action  spectrum.  For  Uiis  reason  it  may  be 
concluded  that  the  former  image  is  less  dissimilar  than  tiie  others  from 
the  image  which  corresponds  to  the  complete  dif&action  action  of  the 
valye,  and  which  is  unattainable  by  any  Microscope.* 

(3)  Prof,  ExneT*8  remarks  on  the  OpticcU  character  of  living  Muscle^ 
fibres,^ — Prof.  S.  Exner  employed  his  micro-refractometer  }  to  determine 
the  refraction  and  double  refraction  of  living  muscle-fibres,  and  to 
answer  the  question  whether  transversally-striated  fibres  have  their 
refractive  index  increased  or  diminished  during  contraction.  The  paper, 
as  we  have  above  stated,  is  more  particularly  interesting  to  microscopists 
frx>m  the  observations  which  the  author  makes  on  the  application  of  the 

*  Dippers  Dob  Mikroskop,  1882,  pp.  158>61  (6  fig&). 

t  Arch.  f.  d.  gdsammi  Physiol.  (Pfltigor),  xl.  (1887)  pp.  360-93  (2  pis.). 

t  See  this  Journal,  1886,  p.  328. 
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dif&action  theory  of  mioroscopical  vision  to  the  examination  of  inch 
nunnto  objects  aa  mnscle-fibre. 

In  the  first  place,  the  emnnimtifm  l^  the  instrument  of  mnsole  from 
the  femur  of  HydrophiluB  pieeua  showed,  beyond  a  doubt,  that  the  con- 
tracted portions  of  a  fibre  have  a  higher  re&actiTa  indes.  than  the 
remainder ;  but,  on  the  other  hand,  Prof.  Exner  claims  to  hsfe  ptand 
that  this  is  only  the  case  with  abnormal  contraction,  whereas  when  ^bm 
contraction  is  normal,  no  change  is  produced  in  the  refractiye  power. 
The  immersion  fluid  used  to  determine  the  index  was  either  white  of  egg 
concentrated  over  sulphuric  acid  in  the  receiver  of  an  air-pump,  and 
treated  with  acetic  acid,  or  the  liquid  obtained  by  pressure  from  the  eye 
of  an  ox  or  sheep.  The  refractive  index  of  the  former  can  be  raised  to 
1*4053,  and  that  of  the  latter  to  1*42-1-48.  A  number  of  trials  with 
these  fluids  led  to  the  result  that  the  stationary  living  muscle  of  Hydro- 
philua  has  an  index  of  refraction  which  varies  slightly  on  either  side  of 
the  value  1*863,  while  the  same  muscle  may  have  slightly  difier^t 
values  in  different  parts.  As  regards  what  may  be  called  the  ordinary 
and  extraordinary  rays  for  light  traversing  the  fibres  in  a  direction 
perpendicular  to  their  length,  measurements  of  the  indices  in  the 
sartorius  mu3cle  of  a  frog  led  to  the  approximate  values  tio  =  1  *  368  for 
the  ordinary  ray,  and  n«  =  1  *370  for  the  extraordinary  ray. 

Y^en  the  screen  of  the  micro-refractometer  is  placed  with  its  edge 
at  right  angles  to  the  length  of  the  fibres,  a  peculiar  striped  appearance 
is  produced,  which  the  author  explains  as  due  to  the  obliquity  of  the 
layers  constituting  the  fibre,  so  tiiat  a  ray  of  light  is  deflected  or  not 
according  as  it  does  or  does  not  pass  through  layers  of  varying  refractive 
index.  Now  when  the  waves  of  contraction  which  traverse  the  living 
muscle  of  an  insect  isolated  in  an  inactive  fluid  of  equal  or  greater 
refractive  index  are  examined  with  the  micro-refractometer,  the  screen 
having  its  edge  parallel  to  the  length  of  the  fibres,  it  is  found  that  the 
contracted  portions  become  dark  on  the  side  of  the  screen  and  light  on 
the  opposite  side,  in  other  words,  the  index  of  refraction  in  these  parts 
is  diminished ;  if  the  index  were  increased,  the  first  effect  would  he  an 
illumination  of  the  fibre  as  far  as  the  sarcolemma,  and  this  is  never 
observed. 

On  the  other  hand,  the  permanently  contracted  and  transversally 
striated  parts  found  in  fibres  which  are  still  living,  especially  near  the 
torn  ends,  do  exhibit  a  marked  increase  of  refractive  power;  these, 
however,  are  regarded  by  the  author  not  as  normal  contractions  but  as  a 
change  which  accompanies  the  death  of  such  parts  of  the  fibre ;  they  do 
not  recover  their  previous  character,  because  the  muscular  substance  has 
been  partially  destroyed,  and  this  is  proved  by  three  facts — (1)  the 
permanently  contracted  parts  are  smaller  than  those  of  which  the  con- 
traction is  normal.  (2)  the  death  of  a  fibre  is  accompanied  by  the 
emission  of  a  certain  amount  of  liquid,  as  may  be  proved  by  examining 
the  fibre  in  liquid  parafi&n  (refractive  index  «  1*4712),  when  the  micro- 
refractometer  indicates  that  the  contracted  portion  is  surrounded  by  a 
liquid  of  less  refractive  index  than  the  parafl&n ;  (3)  it  is  only  necessary 
to  examine  a  free  fibre  under  the  Microscope,  when  it  will  be  found 
after  a  few  hours  to  have  contracted  and  to  be  surrounded  by  liquid, 
and  a  contracting  portion  may  be  occasionally  seen  during  a  few  minutes 
to  surround  itself  with  a  ring  of  liquid  as  it  contracts. 

It  may  be  concluded  therefore  tiiat  there  is  an  absolute  distinction  to 
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be  made  between  the  nonnal  liying  contractions  and  the  permanent  con- 
tractions which  are  accompanied  by  a  partial  destruction  of  the  mnscle- 
fibre,  and  that  the  latter  only  are  marked  by  an  increase  of  refraotiye 
power. 

So  far  we  have  given  an  abstract  only  of  the  anibor^s  paper.  His 
'^Bemarks  on  onr  Knowledge  of  the  Stmetore  of  the  Transversally 
Striated  Mnscle-fiibres  "  which  follow,  we  translate  in  extenao. 

''It  seems  to  me  theielbire  that  the  very  contradictory  data  con- 
cerning the  anatomicri  relations  of  a  mnscle-fiibre  during  contraction 
require  revisioD.  It  will  be  asked  why  I  do  not  undertake  this  revision. 
The  aasww  is,  that  such  a  revision  is  not  possible  without  an  accurate 
knowledge  of  the  relioed  muscle-fibre,  and  that  I  feel  myself  unable  to 
form  an  opinion  as  to  whether  certain  results  of  late  investigations  on 
this  subject  are  reliable  or  not.  I  regard  not  only  myself  but  others 
also  provisionally  as  unable  to  form  this  opinion  for  reasons  which  will 
be  explained  in  the  following  remarks. 

Where  twenty  years  ago  a  distinction  was  only  drawn  between 
singly  uid  doubly  refracting  substance  in  the  muscle,  there  is  now 
recognized  a  sequence  of  the  parallel  layers  (using  BoUett's  nomencla- 
ture) Z,  E,  N,  J,  Q,  /k,  J,  N,  E ;  nine  layers  in  place  of  two ;  these 
layers  are  conveniently  described  as  of  a  thmness  which  approaches  '  the 
limits  of  the  perceptible.' 

If  we  consider  that  the  whole  of  geometrical  optics,  i.  e.  the  recognized 
laws  of  the  formation  of  images^  only  holds  good  so  long  as  the  relation 
between  the  magnitude  of  the  object  and  the  wave-lengtii  of  light  does 
not  fall  below  a  certain  limit ;  *  and  if  we  consider,  further,  that  the 
wave-length  of  light  in  air  (e.g.  for  the  line  Of)  is  0*000589  mm., 
and  in  muscle-fibre  (n  =  1*868)  is  0*000482  mm.,  and  that  these 
numbers  are  greater  uian  the  thickness  of  the  single  layers,  we  must 
ask  ourselves  whether  these  anatomical  results  have  any  value  at  all. 

To  this  it  must  be  added  that  Abbe,  the  first  living  authority  on 
the  theory  of  the  Microscope,  says  with  regard  to  the  diffiraotion-images 
produced  by  the  transverse  striation  of  the  muscle-fibres,  'The 
manifold  changes  in  the  character  of  the  image '  (produced  by  the  trans- 
verse striation) '  explain  to  some  extent  the  well-known  difierence  between 
the  observations  of  various  investigators  with  regard  to  these  appear- 
ances, but  prove  also  the  impossibility  of  acquiiing^any  definite  knowledge 
about  their  actual  physical  structure '  (i.  e.  of  the  fibres)  '  in  the  sense  of 
the  attempts  which  have  hitherto  been  made.'  { 

Thanks  to  the  investigations  of  the  same  physicist,  we  now  know 
that  the  formation  of  a  true  microscopic  image  depends  upon  whether  all 
those  rays  contribute  to  the  formation  of  the  image  on  &e  retina  which 
are  diffracted  by  the  boundaries  (whether  sharply  defined  or  gradual) 
between  parts  of  the  object  of  different  refractive  powers,  or  by  inequali- 
ties of  the  object,  &c.  If  this  is  not  the  case  we  may  receive  illusory 
images ;  the  finer  the  structure  which  we  attempt  to  resolve  by  the 
Microscope,  the  greater  is  the  probability  that  a  portion  of  the  diffinusted 
raya  will  not  reach  the  eye.  Beyond  a  certain  limit  of  fineness  this 
probability  becomes  a  certainty,  and  Abbe  concludes  '  that  no  Microscope 
has  ever  shown,  or  ^will  ever  show,  anything  actually  existing  in  ihe 

*  Cf.  Helmboltz,  "  Ueber  die  Grenzen  der  Leistnngsfahigkeit  des  Mikrokopes," 
8B.  Berliner  Akad.,  1873,  p.  625. 

t  AcoordiDg  to  Ditachemer.  %  ^^^  f*  l^ikr.  ADai,  ix.  (1873)  p.  454. 
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object  which  cannot  be  clearly  distingaished  by  a  nonnal  eye  with  a 
sharp  immersion  amplification  of  800.' 

To  many  microscopists  the  physical  dednctions  will  perhaps  be  less 
accessible  than  the  experiments  which  show  that  the  lines  of  a  microscopio 
grating  are  doubled  when  a  portion  of  the  diffracted  rays  are  prevented 
from  reaching  the  eye ;  that  by  screening  off  another  part  lines  can  be  seen 
Fanning  in  a  direction  different  to  those  of  the  lines  of  the  grating,  &c. 

E?en  the  microscopist  who  has  no  desire  to  work  at  fiie  theory  of 
these  phenomena  must  at  least  be  made  anxious  by  them,  and  his  anxiety 
is  the  more  justified  by  the  fact  that  there  is  no  criterion  by  which  we 
can  know  whether  some  of  the  ra3rs  have  been  lost  to  the  retina  or  not. 

It  is  this  feeling  of  anxiety  with  which  I  am  concerned.  How  many 
TOkges  have  been  written  upon  the  structure  and  the  linear  markings  of 
r^leurosigma  angtUaium  !  We  now  know  that  various  authors  have  seen 
the  markings  differently,  and  we  know  why  this  is  so,  and  that  we  may 
perhaps  learn  the  true  structure  in  some  other  way,  but  never  by  simple 
microscopic  observation  as  has  been  attempted.  Are  we  not  upon  similar 
ground  in  the  case  of  the  musde-fibres  ?  In  any  case  it  seems  to  me 
that  we  must  tread  it  with  caution. 

Now  it  is  this  caution  and  this  feeling  of  anxiety  which  I  miss  in 
the  later  investigations  on  muscle-fibres;  although  our  knowledge  of 
the  relation  between  the  diffraction  phenomena  and  the  microscopio 
image  is  old  enough,  I  do  not  remember  to  have  ever  found  in  the 
literature  of  the  subject  a  clear  and  definite  expression  which  would 
indicate  any  fear  of  falling  into  the  error  which  I  have  pointed  outf 
Tet  facts  so  glaring  as  those  which  I  have  adduced,  and  such  authors 
as  Helmholtz  and  Abbe,  cannot  be  overlooked. 

There  is  a  special  group  of  diffraction  phenomena  to  which  I  will 
draw  attention.    The  rays  which^  traverse  the  object  naturally  interfere 
in  the  wide  space  between  the  retina,  the 
^o-  32.        ^        object,  and  (according  to  the  usual  optical 
mode  of  expression)  beyond  the  latter. 

Let  a  h  (fig.  32)  be  a  plane  wave-surface, 
c  c2  a  small  opaque  particle.  In  e  will  meet 
rays  without  difference  of  phase,  which  have 
passed  c  and  d  and  have  been  diffracted  at 
those  points.  If  then  the  Microscope  is  focused 
upon  6  a  bright  spot  is  seen.  As  the  ob* 
jective  is  moved  towards  c  d,  i.  e.  as  it  is  ad- 
justed for  successive  points  in  the  line  ef 
which  lie  between  e  and  e  (2,  the  conditions  are 
the  same  for  all  these  points  until  the  rays 
d  e  and  c  e  have  so  great  an  inclination,  that 
with  the  particular  aperture  in  use  they  no 
longer  contribute  to  the  formation  of  the 
image.  If  the  Microscope-tube  is  depressed  until  it  is  adjusted  for  a 
point  below  c  d,  the  bright  spot  returns  and  is  now  due  to  the  rays 
r/and  g/ which  have  no  difference  of  phase.  With  regard  to  points 
lying  on  either  side  of  the  median  line  ef  the  case  is  different.  If  m  is 
a  point  at  which  the  diffracted  rays  e  m  and  d  m  meet,  with  a  differenoe 
of  path  equal  to  a  half  wave-lengtii  c  hy  they  destroy  one  another ;  e  will 

*  See  infra  aa  to  the  fear  of  similar  dangers  entertained  by  Heppner  and 
Donitz. 
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therefore  be  snrroanded  by  a  dark  ring ;  all  points  which  satisfy  the 
same  conditions  as  m  and  which  lie  in  the  plane  of  the  fisore  belong  to 
a  hyperbola  whose  apex  lies  in  a  b ;  as  the  tube  is  raised  the  dark  ring 
will  tiierefore  increase. 

According  to  the  conditions  e  will  be  snrronnded  Inr  a  certain  nnmber 
of  dark  rings  corresponding  to  di£ferences  of  path,  which  are  an  unequal 
nnmber  of  half  ware-lengtiis,  and  between  them  will  lie  bright  rings. 
These  diffraction  phenomena  may  be  well  seen  with  particles  of  Indian 
ink  in  water  when  a  round  opening  of  1  cm.  in  a  screen  before  a  gas- 
flame  is  used  as  illuminator;  the  same  thing  may  also  be  seen  with 
ordinary  illumination. 

Certain  interference-bands  lie  in  the  immediate  neighbourhood  of 
the  object,  and  are  seen  when  the  Microscope  is  focused  close  to  the 
object ;  and  when  the  latter  has,  as  is  the  case  with  the  muscle-fibres,  a 
considerable  thickness,  the  diffiuction  images  may  even  lie  inside  the 
object,  and  thereby  considerably  increase  the  danger  of  error.  Now,  as 
has  been  said  aboTO,  the  image  is  no  longer  reliable  when  the  object 
attains  a  certain  minuteness,  so  that  in  such  cases  it  may  be  uncertain 
whether  the  Microscope  is  focused  on  the  object  or  on  the  diffraction 
appearances.  As  is  well  known,  the  different  interpretations  put  by 
^gelmann  and  Meyer  upon  the  process  of  contraction  in  musde-fibres  • 
depend  on  the  different  modes  of  judging  what  is  meant  by  the  *  true ' 
focal  adjustment  of  the  object* 

In  working  with  the  Microscope  we  see  eyery  day  examples  of  these 
diffrtustion  images ;  a  sufficiently  minute  drop  of  mastic  emulsion  has 
naturally  a  definite  outline  and  a  transparent  interior,  like  a  larger  drop, 
but  this  cannot  be  $een  ;  in  general,  what  is  seen  is  a  dark  point,  or  wi^ 
a  different  focus  a  bright  point  surrounded  by  a  dark  circle.  Whether 
the  object  consists  of  a  transparent  liquid  or  a  black  pigment  we  cannot 
say,  since  the  diffraction  phenomena  are  the  same  in  the  two  cases.  With 
a  sufficiently  fine  thread  a  similar  figure  is  produced. 

The  practised  mioroscopist,  although  he  only  sees  the  diffraction 
phenomena,  and  even  in  consequence  of  them,  will  realize  the  existence 

*  Ct  Merkel  in  Arch.  f.  Mikr.  Anai,  ix.  (1873)  p.  299.  Merkel  here  attempts 
to  Bettle  the  qaoBtion  by  examining  the  primitive  fiorilliB  in  polarized  light,  and 
since  the  ordinary  iilamiiiation  gives  no  resalt  he  employs  direct  sonlight.  I  cannot 
regard  this  as  satisfactory,  for  in  this  case  the  small  angular  size  of  the  source  of 
light  introdaces  conditions  peculiarly  suitable  for  diffraction  nhenomena.  In  fact  it 
is  impossible  to  ignore  the  fact  that  if  the  doable-refraction  nas  not  been  essentially 
altezed  in  the  balsam  preparations,  and  there  is  no  reason  to  believe  this  to  be  the 
oaae,  Merkel's  results  cannot  be  attributed  to  this  cause;  a  single  fibrilla  is  too  thin. 

If  the  fibrilla  is  only  visible  in  bine  light  upon  a  dark  field  the  difference  of  path 

of  the  two  rays  most  amount  to  ^  of  this  light.    According  to  Eetteler,  for  the  lino 

Gin  vaonum 

Ao  =  0*000430409  mm. 

8o  that  With  the  above  valoes  of  n  for  the  ordinary  and  extraordinary  rays  in  a 
living  masole>flbre 

\o  =:  0*00031463  mm. 

A4  =0*00031417  mm. 

Assoming  for  the  fibrilla  the  considerable  thickness  0*002  mm.  it  contains  6*356 
waves  tA  the  ordinary  and  6*366  waves  of  the  extraordinary  ray ;  that  is,  the  differ- 
ence of  path  is  only  1/100  of  a  wave-length ;  and  this  is  not  in  harmony  with  the 
effect  described. 

1888.  »  K 
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of  a  small  particle.  But  how  is  he  to  gain  the  practice  to  explain 
diffraction  phenomena  in  objects  of  complicated  stractore,  and  which  he 
cannot,  like  a  drop  of  mastic,  reprodace  artificially?  It  is  scarcely 
possible  either  as  the  result  of  practice,  or  on  the  basis  of  theoretictJ 
treatment,  to  arrive  at  a  dear  explanation  of  all  the  images  produced 
by  different  focusing,  thickness  of  fibre,  illumination,  &c.  The  conditions 
are  too  complicated,  but  I  will  endeavour  to  make  the  essential  points 
more  clear. 

Let  a h  (fig.  33)  be  the  boundary  of  a  muscle-fibre,  and  mgfn  the 
visible  portion  of  a  disc  of  the  same  which  has  a  different  refractive 
index  from  that  of  the  next  disc.  If  A  is  a  point  outside  the  fibre,  the 
intensity  of  vibration  at  A  of  a  plane  wave  of  light  which  traverses  a  h 
is,  according  to  Huyghens's  principle  of  the  elementary  zones  of  spherical 


Fio.    33. 


C        C 


waves,  the  result  of  the  interference  of  gh  with  gfy  of  fg  with  e/,  of 
ef  with  de^oi  de  with  cd,  and  of  similar  portions  on  the  other  side 
which  reach  A.  If  the  path  from  ghto  AIba  half  wave-length  smaller 
than  that  from  A  t  to  A,  and  simils^ly  in  the  remaining  parts,  the  result 
of  the  interference  is  the  extinction  of  the  portion  of  the  wave  which 
is  the  more  remote  from  A  ^,  and  the  rectilinear  propagation  of  the  ray 
g  A.  The  shaded  portions  may  represent  those  parts  where  wave-troughs 
reach  A  at  the  same  moment  at  which  wave-crests  arrive  from  the 
unshaded  parts.  If  the  pencils  whose  inclination  is  that  of  I  A,  or  of 
the  rays  beyond  I  A  which  are  not  represented  in  the  figure,  do  not 
enter  the  Microscope,  then  the  above-mentioned  case  of  an  incomplete 
image  is  realized,  which  is  of  course  in  the  present  example  witiiout 
signification,  since  no  part  of  the  structure  is  included. 

If  the  cylindrical  form  of  the  fibre  is  neglected  this  method  of  treat- 
ment may  be  applied  to  any  point  ^  of  a  line  which  is  perpendicular  to 
the  axis  of  the  fibre,  and  Huyghens's  elementary  zones  become  elementary 
stripes  parallel  to  tiiis  line. 

Oonsider  next  the  case  (marked  B  in  fig.  83)  in  which  the  point  g  falls 
on  the  boundary  between  two  discs  of  dSerent  index.  Let  Hie  shaded 
parts  represent  as  before  the  wave-troughs  which  reach  B,  and  the 


Digitized  by  CjOOQIC 


ZOOLOGT  AND   BOTANY.  MICROSOOPY,   BTO.  131 

unshaded  parts  the  wave-crests;  then  the  figure  indicates  the  altered 
conditions  as  compared  with  the  first  figure  for  the  case  in  which, 
corresponding  to  l^e  different  refractive  indices  of  the  two  discs,  the 
portion  of  the  light-wave  which  has  traversed  one  of  them  is  retarded  by 
an  nncTen  number  of  half  wave-lengths  behind  the  other.  It  will  be 
seen  at  once  that  gf  And  ghin  their  action  on  B  cancel  each  other,  as  do 
also  the  other  elementary  strips,  just  as  in  the  first  case.  Further,  it 
will  be  seen  that  this  extinction  takes  place  for  every  point  of  the  line 
independently  of  the  distance  g  B,  and  that  with  an  alteration  in  the 
thickness  of  the  fibre  a  periodic  iJtemation  between  light  and  partial 
darkness  must  take  place.  The  case  is  different  when  we  consider  a 
point  which  is  not  at  right  angles  to  the  bounding  surface,  e.g.  C, 
fig.  33.  The  vis  viva  to  be  transferred  from  /&  to  C  is  neither 
cancelled  as  in  the  second  case,  nor  weakened  in  die  same  degree  as  in 
the  first  case  by  the  neighbouring  elementary  stripes,  whose  phase  is 
shifted  through  a  half  wave-length,  but  it  reaches  0,  so  far  as  concerns 
the  portion  /<;,  in  its  full  extent,  the  action  of  ef  and  g  h  being  added 
with  positive  sign  to  that  of /^,  though  each  of  the  first  is  weakened  to  a 
certain  extent,  it  is  tnio,  by  the  slight  action  of  d  e  and  h  t.  While  there- 
fore, the  point  B  remains  undisturbed,  C  receives  an  intensity  of  vibra- 
tion, and  a  ray  travels  in  the  direction  p  G.  This  corresponds  to  the 
first  difi&action  pencil. 

Supposing  that  the  muscle  disc  m  gfn  were  much  smaller,  and 
extended  from  /  only  to  a  point,  o  (not  ^own  in  the  figure),  between  e 
and  /,  if  this  thin  layer  is  to  have  any  effect  upon  the  microscopic  image 
It  must,  at  leasts  contribute  a  diffracted  pencil  to  the  production  of  the 
image.  The  smaller  /o,  the  &rthcr  must  0  travel  from  0^,  that  the 
difference  of  path  between  the  portions  of  the  wave/o  and/^  may  attain 
a  half  wave-length,  and  the  larger,  therefore,  must  be  the  angle  made 
bj  the  difi&action  pencil  with  the  perpendicular  n/.  When/o  is  nearly 
a  half  wave-length,  then  this  angle  is  nearly  a  right  angle,  and  we  get 
the  law  discovered  by  Helmholtz,  that  microscopic  delineation  ceases 
when  the  detail  to  be  observed  diminishes  to  the  size  of  a  half  wave- 
length, presupposing  an  aperture  of  the  Microscope  of  180^  In  this 
case  one,  at  least,  of  the  pencils  of  light  diffiracted  by  the  structural 
element  still  enters  into  the  microscopic  image. 

If  we  consider  the  boundary  of  the  disc  more  closely,  it  is  clear 
that  there  will  be  a  similar  interference  upon  the  other  side  of /n. 
Here  also  there  will  be  a  ray  in  the  direction  pi  Ci.     Now,  the  two 

rays  jp  C  and  pi  Ci  have  a  difference  of  phase  equal  to  »*'    Focusing, 

therefore,  upon  the  point  of  intersection  of  these  two  rays,  we  shall  see  a 
dark  line  under  the  upper  surface  of  the  fibre.  If  we  focus  the  inter- 
section of  |>  C  with  the  corresponding  line  r  q  from  the  other  surface 
of  the  disc,  a  bright  band  must  be  visible,  as  will  also  be  the  case 
when  the  Microscope  is  focused  on  the  point  above  the  fibre  in  which 
Pt  O,  intersects  the  corresponding  line  (not  shown)  upon  the  other 
side. 

The  phenomena  here  described  bear  some  relation,  on  the  one  hand, 
to  the  interference  phenomena  of  the  so-called  *  mixed  scales '  discovered 
by  Yonng,  which  are  explained  by  the  retardation  of  a  part  of  the  light- 
waves which  traverse  a  medium  of  different  refractive  index  from  the 
rest ;  and,  on  the  other  hand,  with  the  '  lamellar  diffraction  phenomena ' 

K  2 
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more  recently  inyestigated  experimentally  by  Quincke  and  theoretically 
by  Jochmann.* 

The  phenomena  are,  beyond  comparison,  more  complicated  in  the 
mnscle-fibres,  as  most  be  at  once  apparent  if  it  is  remembered  that 
the  conditions  described  do  not  depend  upon  a  h  being  the  surfM^  of  the 
fibre,  so  that  the  above  treatment  holds  good  for  any  plane  within  the 
fibre  for  which  the  portions  of  the  wave  that  traverse  the  different  discs 

have  a  difference  of  phase  equal  to  ^ ;  and  when  it  is  remembered  also 

that  the  phenomena  must  change  with  the  thickness  of  the  layer,  that 
the  source  of  light  is  not  a  point,  but  a  bright  sarfeM^  (a  portion  of  the 
sky  or  its  image),  that  the  light  used  is  mixed  light,  &c. 

The  case  may  also  be  made  clear  in  the  following  way : — When  a 
plane  wave  traverses  discs  of  unequal  refractive  index,  it  acquires 
parallel  ridges  corresponding  to  the  layers  of  smaller  index.  The 
problem  then  consists  in  the  determination  of  the  resultant  of  the  inter- 
ference of  the  elementary  waves  proceeding  horn  a  surface  of  this  form. 

Some  years  ago  Heppnerf  suspected  that  a  certain  layer  of  the 
muscle-fibre,  identical  with  Bollett's  N,  does  not  in  reality  exist,  but  is 
confused  through  a  reflex.  Sachs  {  and  others  opposed  this  idea. 
Donitz  §  seems  to  have  been  the  first  who  thought  of  diffraction 
phenomena  as  the  explanation  of  certain  striations.  He  was  followed 
by  Schafer,  and  Banvier  made  experiments  upon  the  diffiraction  spectra 
obtained  from  stationary  and  contracted  fibres  in  which  the  transverse 
striations  acted  as  a  diffraction  grating. 

I  have,  in  the  above  remarks,  raised  the  question  whether,  in  the 
light  of  this  optical  treatment,  the  results  of  recent  investigations  have 
any  value  as  regards  the  dislingaishing  of  several  layers  in  the  muscle* 
fibres  where  previously  two  alone  were  recognized,  or  whether  we  must, 
with  Abbe,  for  ever  despair  of  recognizing  such  minute  details. 

My  answer  amounts  to  this,  that  wi^out  doubt  the  greater  part  of 
the  recent  results  deserve  complete  trust.  All  those  layers  which  have 
been  distinguished,  not  only  in  the  optical  image,  but  also  by  maceration 
and  staining  experiments,  are  free  from  the  suspicion  of  being  only  the 
impression  of  incomplete  delineation.  EoUett,  who  seems  to  have  been 
thoroughly  aware  how  slippery  is  the  ground  of  simple  microscopic 
examination,  has  recently,  as  I  think,  trodden  the  path  here  indicated 
with  the  best  results.  The  same  has  been  attempted,  it  is  true,  by 
many  inquirers  before  him,  but  no  one  has  worked  in  this  direction  with 
such  a  variety  of  methods  or  obtained  such  promising  results. 

When  for  example  the  layer  N  under  the  action  of  acid  behaves  in 
an  essentially  different  way  from  the  layer  Q,  there  can  be  no  doubt 
that  a  distinction  is  here  established.  Bat  the  case  is  different  with 
certain  details,  where  one  meets  with  the  above-mentioned  want  of  care 
against  incomplete  delineation,  in  consequence  of  which  one  can  see  even 
more  than  is  really  present.  1  may  be  here  allowed  to  give  examples ; 
but  I  may  first  state  that  in  the  absence  of  a  true  criterion  for  a  correct 
and  complete  representation  of  the  object,  the  following  may  serve  as  a 
criterion.      A   detail  of  the  microscopic  image  is  to  be  regarded  as 

*  Cf.  Verdet, '  YorlesuDgen  iibcr  die  Wellentheorie  des  Licbtes,'  German  tranala- 
lion,  by  K.  Bxner.  i.  (1881).  f  Arch.  f.  Mikr.  Auat,  v.  (1869). 

X  Da  Bois  Reymond  and  Reichert'e  Arch.,  1872.  §  Ibid.,  1871. 
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existing  in  tho  object  wbon  its  character  is  not  altered  by  an  inclination 
of  the  incident  pencil  of  ligbt  (oblique  illumination).  If  the  character 
is  altered  in  passing  from  central  to  oblique  illumination,  we  may  con- 
clude that  in  the  latter,  diffracted  rays  enter  the  Microscope  which  were 
unable  to  do  so  in  the  first  case.  When  this  happens,  it  indicates  that 
a  complete  representation  is  not  obtained  by  central  illumination,  and 
it  must  be  doubtful  whether  it  is  so  by  oblique  illumination. 

We  may  obtain  a  good  idea  of  the  optical  processes  which  form  the 
basis  of  this  rule  by  means  of  the  Abbe  diffraction  plate.  If  any  line- 
system  of  the  plate  be  so  focused  that  the  central  image  of  the  whole 
diffiraction  spectrum  visible  in  the  focal  plane  of  the  objective  lies  in  the 
axis  of  the  llicrosoope  (direct  illumination),  and  one  entire  half  of  the  dif- 
fraction spectra  be  then  screened  off  by  a  suitable  diaphragm  (with  the 
exception  of  the  central  image  for  which  the  semicircular  diaphragm 
must  have  a  piece  cut  away),  the  microscopic  image  will  not  suffer  any 
essential  change.  It  is  also  possible,  as  may  be  easily  seen,  to  set  the 
mirror  so  obliquely  (or  to  obtain  oblique  illumination  by  Abbe's  con- 
denser), that  the  rays  which  have  not  been  diffracted  still  contribute  to 
the  microscopic  image,  the  image  of  the  source  of  light  then  falling  at 
the  margin  of  the  diffhtction  phenomena  visible  through  the  tube.  In 
this  case  still  further  diffracted  rays  may  become  visible  in  the  diffraction 
image,  and  may  contribute  to  the  delineation  if  such  rays  are  present  to 
a  considerable  extent. 

I  cannot  help  calling  attention  to  two  other  possible  sources  of 
error.  It  is  not  impossible  that  the  discs  of  unequal  index  of  which  the 
muscle-fibre  is  constructed,  are  not  separated  from  one  another  by  sharp 
boundaries,  but  the  optical  density  may  change  gradually  from  one  to 
another.    Such  layers  have  in  Uct  been  described. 

Now  a  disc  in  which  the  refractive  index  is  a  maximum  or  a  minimum 
at  the  centre,  acts  like  a  cylindrical  lens  upon  light  which  enters  it 
parallel  to  its  plane  ends  (independently  of  the  cylindrical  surface). 
The  parts  of  a  wave  surface  which  traverse  layers  of  smaller  index, 
travel  more  rapidly  than  those  which  have  to  traverse  layers  of  greater 
index,  so  that  there  results  a  cylindrical  curvature  of  the  wave  surface.* 
In  this  way  focal  lines  may  be  produced  which  are  parallel  to  the  layers 
in  the  muscle ;  they  need  not  be  outside  the  fibres,  but  may  lie  within 
them ;  in  the  first  case  they  alter  their  position  as  the  thickness  of  the 
fibre  increases. 

It  is  evident  that  stripes  which  are  produced  in  this  way,  as  well 
Si  those  which  result  from  diffraction,  must  undergo  various  changes 
if  an  alteration  takes  place  in  the  refractive  indices,  owing  to  the  separa- 
tion of  a  liquid  from  the  muscle-fibre.  Since  such  changes  do  take  place 
during  the  life  of  the  muscle,  it  is  not  a  matter  for  surprise  if  the  fibres 
which  are  still  contracting  change  their  appearance.  RoUett  has  in 
fact  described  and  figured  a  series  of  such  changes,  but  whether  tiiey 
are  due  to  the  causes  here  indicated,  I  must,  in  the  presence  of  sucli  a 
number  of  possibilities,  leave  undecided. 

Mention  has  repeatedly  been  made  of  darker  and  lighter  layers 
in  the  fibre,  and  Eollett,  in  treating  of  tho  transverse  striations  of  the 
fibres,  likes  to  give  two  figures  beside  one  another,  one  taken  with  high, 

•Cf.  8.  Exner,*Ueb.  Cylinder  wekbeoptiaoheBilderentwerfen.'  This  Journal, 
1886,  p.  1062. 
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the  other  with  deep  focnsing,  which  bear  the  same  relation  to  one  another 
as  the  positive  and  negative  of  a  photograph.  They  show  that  we  have 
here  a  case  of  an  optical  effect.  There  are,  however,  frequently  to  be 
found  figures  in  which  the  dark  appearance  of  the  stnations  is  to  be 
regarded  as  a  true  darkness  of  the  anatomical  structure;  not  the  ex- 
pression of  diffiraction,  bat  an  absorption  of  the  light-rays.  Sachs  ^  says, 
'  The  dark  colour  of  the  contractile  substance  raUier  depends  principally 
upon  the  opposition  offered  by  the  very  dense  gelatinous  mass  to  the 
passage  of  light ;  the  greater  part  of  the  incident  light  between  ci  and  o-, 
18  absorbed.' 

Sachs  is  here  speaking  of  the  fresh  living  mu8cle-fibre,t  in  which 
the  doubly  refracting  sabstance,  at  least  under  ordinary  conditions  and 
with  the  ordinary  adjustment,  does  in  fact  appear  dark.  I  must,  however, 
deny  this  and  similar  statements  to  the  effect  that  there  is  anywhere  in 
the  living  mu^le-fibre  a  substance  which  'absorbs  the  greater  part  of  the 
incident  light.'  All  parts  of  the  fibre  which  are  not  granular  are  rather 
to  be  regarded  as  absolutely  transparent  in  layers  of  the  thickness 
with  which  the  Microscope  is  concerned,  i.  e.  if  there  is  an  absorption  it 
is  not  appreciable.  The  ' dark  layers'  which  are  not  granular,  and  also, 
of  course,  the  '  bright  layers,'  are  always  optical  offsets.  If  there  were 
an  appreciable  absorption  it  would  also  be  observed  when  the  light 
travels  parallel  to  the  axis  of  the  fibres.  Since  a  reflection  of  the  rays 
must  take  place  where  there  are  granules  in  the  fibre,  it  is  an  open 
question  whether  light  is  absorbed  by  the  granules. 

The  second  source  of  error,  which  seems  to  me  to  be  too  much  over- 
looked, takes  effect  when  the  fibres  are  examined  in  polarized  light ;  not 
every  bright  line  which  is  seen  between  crossed  nicols  is  necessarily  to 
be  regarded  as  the  expression  of  a  doubly  refracting  layer. 

The  plane  of  polarization  is  also  turned  by  dif&action,  and  it  is 
impossible  to  say  whether  in  this  case  the  rotation  of  the  plane  of 
polarization  does  not  also  take  place  by  refraction  and  reflection.  In 
some  fibres  examined  for  this  purpose  I  have  found  the  maximum  bright- 
ness from  Q  and  Z  between  crossed  nicols  to  be  always  in  the  same 
azimuth,  which  contradicts  such  an  explanation  of  the  layer  Z  which  is 
generally  regarded  as  doubly  refracting. 

Finally,  there  is  one  remark  which  I  cannot  refirain  iTrom  making. 
It  is  fully  established,  in  my  judgment,  as  I  have  said,  that  there  are 
living  muscle-fibres  for  which  the  old  idea  of  composition  by  alternate 
layers  of  singly  and  doubly  refracting  substance  does  not  hold  good ; 
several  layers  can  be  distinguished.  On  the  other  hand,  however,  we 
must  not  ignore  the  fact  that  living  fibres  are  observed  in  which  only 
two  old  layers  can  be  seen  with  certainty,  and  that  this  is  the  more 
certain  in  proportion  as  the  fibres  (assumed  to  be  living)  are  more  fresh. 

It  may  well  be  asked  what  then  is  essential  and  typical  in  musde- 
fibres.  One  may  well  hold  the  view  that  it  is  more  natural  to  assume 
that  in  certain  cases  we  fail  to  distinguish  a  part  of  the  layers  than 
to  imagine  an  irregularity  in  the  structure  of  the  fibres.  We  must 
remember,  however,  that  Rollett's  investigations  did  not  in  general 
establish  a  type  of  numerous  layers,  but  that  the  image  varies  from  one 

•  Reiohert  and  Du  Bois  Reymond'a  Arch.,  1872,  p.  633. 

t  This  is  not  expressly  stated,  but  follows  from  the  faot  that  in  the  passage  quoted 
he  is  opposing  Heppner,  who  speaks  expressly  of  the  living  fibre.  Arch.  f.  Mikr. 
Anat,  V.  (1869)  p.  139. 
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species  to  another,  and  what  is  not  to  be  overlooked,  that  it  Taries  con- 
siderably during  the  sorviyal  and  decay,  and  during  the  process  of 
hardening.  In  one  preparation  of  living  mnscle-fibre  from  Hydrophilua 
I  saw  fibres  in  which  the  discs  Z  and  E  were  well  developed,  by  the  side 
of  others  in  which  the  distinction  could  not  be  seen. 

With  this  want  of  constancy  it  seems  to  me  to  be  dangerous  to  regard 
the  fibre  with  nine  layers  as  the  type,*  without  granting  that  there  also 
exist  fibres  with  two  layers.  I  am  rather  inclined  to  see  the  type  in  the 
fibres  with  two  layers,  and  to  regard  the  appearance  of  more  layers  as 
something  secondary." 

Method  of  Bepresenting  and  Calcnlating  the  Magnification  of 
Microscopic  Objects  in  the  projected  images.f  — Dr.  P.  de  Yescovi  has 
published  a  paper  under  this  title,  which  seems  to  us  to  contain  a  great 
many  elementary  facts  and  statements.  Divested  of  these,  the  following 
extracts  appear  to  contain  the  pith  of  the  paper. 

The  statement  of  the  amplification  rarely  corresponds  to  the  truth, 
and  generally  deviates  widely  from  it,  since  the  methods  ordinarily 
used  to  calculate  and  to  indicate  the  enlargement  are  defective,  or  at 
least  fifdl  in  something.  The  amplifications  given  in  the  tables  which 
are  supplied  with  Microscopes  are  mostly  obtained  by  multiplying  the 
magnifying  power  of  the  eye-piece  by  that  of  the  objective — an  inexact 
method. 

More  exact  are  those  who  give  the  system  of  lenses  used,  and  the 
names  of  the  makers  of  the  Microscope ;  but  in  this  case  if  one  considers 
the  fiEMitors  Tsuch  as  length  of  tube),  which  contribute  to  the  variations 
in  size  of  uie  image,  the  indication  is  still  inexact ;  as  it  may  easily 
happen  that  with  a  given  eye-piece  and  objective,  and  upon  the  same 
instrument,  di£ferent  amplifications  may  be  obtained  either  of  the  real  or 
of  the  projected  image. 

^'  To  remove  all  uncertainty  and  possible  difi&cultieSj  it  is  necessary 
that  the  explanation  of  every  figure  should  give  the  following  data  : — 

(1)  The  eye-piece  and  objective  used. 

(2)  The  maker  of  the  Microscope. 
( 3^  The  length  of  the  tube. 

Ci)  The  true  dimensions  of  the  object. 

(5)  The  ratio  of  the  dimensions  of  the  object  to  those  of  its  projected 
image,  or  the  amplification  of  the  drawing. 
Example : — 

Eye-piece  3.    Objective  AA  Zeiss. 

Length  of  tube  =  17  cm. 

Greater  diameter  of  the  object  =  0  *  026  mm. 

Amplification  of  the  drawing  =  95." 

Xeasueiiidnt  of  Xagniiyixig-power  of  Objeotivos. 

[Beplies  to  quenr  by  J.  S.  Hewitt,  T.  F.  S..  *•  Practical,"  E.  M.  Nelson, 
£.  Holmes,  **  Gamma  Sigma,"  J.  P.  M.,  and  ''  Decem."] 

Engl.  Mech,,  XLVI.  (1887)  pp.  325,  841-2  (2  figs.),  365  (1  fig.),  and  417. 


*  8o  far  as  I  know,  no  one  has  done  this.    Different  authors  have  rather  foonded 
difievent  types  which  always,  however,  have  a  considerable  number  of  layers, 
t  Zool.  Anzeig.,  x.  (1887)  pp.  197-200. 
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(6)    Mifloellaneonc. 

Deyelopment  of  the  Compound  Hiorosoope.* — In  the  conrse  of  Mr. 
K  M.  Nelson's  paper  on  this  subject  he  makes  the  following  remarks : — 
« Let  me  preface  the  few  remarks  I  have  to  make  on  the  Development 
of  the  Microscope,  by  pointing  out  to  you  the  important  place  the  Micro- 
scope holds  in  our  social  economy.  Up  to  a  very  few  years  ago  the 
education  of  the  nation  was  confined  merely  to  a  knowledge  of  Greek 
and  Roman  mythology.  This  was  the  key-note  given  by  our  two  Uni- 
versities, which  as  a  natural  consequence  was  followed  up  by  the  public 
schools,  whose  masters  are  all  graduates  of  one  of  these  Universities. 
The  knowledge  of  a  dead  language  depends  more  on  an  effort  of 
memory  than  on  a  use  of  the  reasoning  faculty.  As  a  development  of 
the  reasoning  faculty  is  of  vastly  greater  importance  than  the  memory 
power,  so  dead  languages  are  most  unsuited  for  the  training  of  the 
young.  To  educate  according  to  its  derivation,  means  to  lead  out ;  to 
educate  a  boy  therefore,  is  to  lead  out  his  mind ;  in  other  words,  to  dbraw 
out  something  which  is  there.  According  to  the  popular  notion  it  is  to 
put  in  something  which  is  not. 

The  only  way  to  procure  growth  in  an  organism  is  to  supply  it  with 
food  it  can  readily  digest,  so  the  only  way  to  develope  the  brain  is  to 
supply  it  with  digestible  food.  Further,  as  one  man's  meat  is  another's 
poison  for  the  body,  so  also  is  it  for  the  mind.  But  what  have  the  great 
educators  of  our  nation  done  but  force  every  one  through  the  same 
classical  diet,  to  the  exclusion  of  everything  else  ?  In  doing  so  they  have 
ruined  thousands  of  minds  by  arresting  the  development  of  the  reasoning 
faculty,  and  by  filling  them  with  what  is,  in  most  oases,  indigestible 
matter.  There  is  necessarily  a  certain  percentage  of  minds  to  whom 
classical  lore  is  a  food  capable  of  ready  assimilation ;  they  consequently 
may  be  benefited  by  it,  but  we  may  assume  the  percentage  is  small. 

You  will  be  asking  what  all  this  has  to  do  with  the  Microscope.  To 
which  I  reply,  that  I  wish  to  see  Liddell  and  Scott's  Lexicon  dethroned, 
and  the  Microscope  put  in  its  place  as  a  national  educator.  Of  late  a 
change  has  taken  place.  Since  my  schooldays,  science  has  been  in- 
troduced. This  is  the  thin  end  of  the  wedge ;  let  it  by  all  means  have 
fiill  scope,  and  I  have  little  doubt  but  that  that  science  which  was  ridi- 
culed by  the  schoolmasters  of  my  day,  will  eventually  supplant  the 
Olympian  mythology  as  a  pabulum  on  which  to  feed  the  young  mind. 
The  Microscope  and  the  telescope  hold  the  same  relation  to  science  as  a 
knife  and  fork  do  to  beef.  If  science  is  a  food  for  the  mind,  a  little  time 
devoted  to  the  knife  which  makes  it  capable  of  assimilation  will,  I  hope, 
not  be  in  vain.  Therefore,  without  further  digression,  I  will  at  once 
pass  to  the  instrument.  The  telescope,  dealing  as  it  does  with  extra- 
mundane  things,  cannot  have  the  same  interest  for  us  as  the  Microscope. 
The  one  fact,  that  the  Microscope  has  revealed  the  pestilence  which  has 
walked  in  darkness  %11  these  ages,  is  suf&cient  to  place  it  above  all  other 
scientific  instruments  in  importance.  An  unseen  foe  is  a  bad  one  to 
fight,  but  now  that  his  lurkmg-place  has  been  unmasked  by  the  Micro- 
scope, we  may  look  for  some  victories  over  our  enemy.  Have  not  some 
indeed  been  already  gained  ?  " 

"  We  have  now  come  to  a  period  when  the  Microscope  object-glass 
was  achromatized,  and  from  this  date  spring  the  great  improvements 

*  Trans.  Middlesex  Nat.  Hist  and  Sci.  Soc,  1886>7,  pp.  103-11. 
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which  haye  brought  the  iiiBtmmeDt  to  its  present  state  of  perfection.  It 
would,  indeed,  take  several  eyenings  to  systematicallj  examine  the 
great  number  of  forms  which  have  been  introduced  since  that  time.  It 
is  my  intention,  however,  only  to  notice  three,  as  most  of  the  others,  not 
being  of  any  practical  value,  have  speedily  become  obsolete.  We  need 
no  diagrams  of  the  three  forms  which  have  survived,  as  I  have  actual 
examples  in  the  room.  First  there  is  this,  which  is  known  as  the 
'*  Hartnack,"  or  '*  Continental  Model,"  it  is  a  lineal  descendent  of  the 
"  Oberhauser."  I  have  little  hesitation  in  saying  that  nine-tenths  of  all 
original  microscopical  work  has  been  done  by  these  Microscopes,  but  at 
the  same  time  I  maintain  that  that  statement  does  not  prove  it  to  be  the 
best  modeL  It  is  a  model  which  is  incapable  of  doing  critical  work 
with  low  powers,  and  of  working  any  high  power  at  all.  The  reason 
why  so  many  discoveries  have  been  made  with  it  is  due  to  the  fact  that 
nine-tenths  of  the  things  discovered  lie  among  low-power  objects. 
Another  point  must  be  borne  in  mind,  viz.  that  a  quarter-inch 
lens  uncritically  used  will  as  readily  discover  an  object  as  a  half-inch 
critically  used. 

The  interpretation  of  images  with  low  powers  is  easy,  and  requires 
very  little  training;  critical  images,  therefore,  are  not  so  essential. 
Most  of  the  fine  high-power  work  which  has  been  carried  on  with  these 
instruments  has  been  erroneous,  and  has  had  to  be  corrected  with  other 
instruments.  As  time  goes  on,  discoveries  with  the  low  powers  become 
less  and  less  possible,  and  instruments  of  greater  precision  will  become 
necessary." 

*^  The  importance  of  a  condenser  cannot  be  over-estimated.  I  have 
always  held  that  Microscopy  begins  with  a  condenser.  An  instrument 
however  well  designed  and  well  constructed,  if  it  has  not  a  condenser, 
is  nothing  more  Ihan  a  magnifying  glass,  while  on  the  other  hand,  a 
simple  stand  like  this  iron  one  of  Fowl's,  with  a  condenser,  forms 
a  very  efficient  Microscope." 

'  Student's  Handbook  to  the  Microscope.'  *— This  little  book  ful- 
fils its  purpose  in  a  very  creditable  manner,  and  will  be  a  useful  guide 
for  a  liffge  number  of  Microscope  owners.  It  is  a  decided  advance  on 
the  author's  previous  venture,  'My  Microscope,'  the  publication  of 
which  was,  we  thought,  to  be  regretted. 

Even  in  these  days  it  is,  we  suppose,  hopeless  to  expect  the  question 
of  aperture  to  be  deiJt  with  without  a  mistake,  and  therefore  we  find  on 
p.  37,  the  statement  that  among  the  drawbacks  to  an  excess  of  aperture 
is  **  a  loss  of  defining  power,  that  is  distinctness  of  the  image."  This 
arises  from  an  entire  misunderstanding  of  the  principles  of  aperture. 
The  larger  the  aperture,  the  less  the  penetrating  power,  or  the  power  of 
seeing  a  given  depth  of  the  object  with  the  same  focus.  But  the  definition 
of  the  particular  plane,  whatever  its  depth,  which  is  seen  by  the  large 
aperture  is  not  in  any  way  impaired ;  in  fact  the  definition  of  what  is 
seen  is  more  complete  and  perfect  witii  the  ^  high  angle  "  objective  than 
with  one  of  smaller  aperture. 

"  Mioroscopical  Adyanoes/'t — "^«  ^«  S.,"  writing  on  one  of  a 
series  of  articles  under  this  heieiding  by  Dr.  O.  W.  Boyston-Pigott, 

*  A  Qaekett  Club-man,  *The  Student's  Handbook  to  the  Miorosoope.  A 
Practical  Goide  to  its  Selection  and  Management,'  vii.  and  72  pp.  (30  figs.)  8vo, 
London,  1887.  t  Engl.  Meoh.,  xlvi  (1888)  p.  485. 
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points  ont  that  be  has  mixed  np  the  ^  villi  "  on  Imtterflj  soales — which 
point  to  real  Btrnctore — with  the  old  vexed  question  of  the  beading  of 
the  Lepisma  and  Podura  scale,  *'  discrediting  the  whole  thing  with  those 
who  have  knowledge  of  the  subject,  and  giving  utterly  falae  impressions 
to  those  who  have  not" 

Having  carefully  examined  many  scales  of  Lepisma  with  a  fine  1/12 
oil-immersion  by  Swift  and  Son,  "  T.  F.  S."  is  prepared  positively  to 
state  that  there  is  not  the  slightest  existence  of  beads  in  any  of  them, 
although  it  is  easy  to  see  what  caused  the  appearance  of  beads  to 
Dr.  Pigott  with  the  dry  1/16  in.  which  he  used.  "  Please  remember,*' 
T.  F.  S.  writes,  *'  that  it  is  a  dry  glass  against  an  oil-immersion,  and  I 
need  not  tell  any  expert  microsoopist  that  if  certain  appearances  which 
present  themselves  with  a  narrow  aperture  of  the  objective  vanish  when 
another  of  larger  aperture  is  screwed  on,  that  of  itself  is  sufficient  to 
disprove  the  existence  of  the  apparent  structure. 

"  Now  for  the  real  structure.  The  scale  itself  is  composed  of  two 
membranes,  in  one  of  which  is  imbedded  the  longitudinal  ribs;  the 
other  is  corrugated,  and  the  corrugations  cross  the  longitudinal  ribs  at 
an  oblique  angle,  giving  under  a  low  power  the  appearance  of  spinee. 
Between  the  two  membranes,  and  over  the  whole  scale,  is  a  net-like 
looking  structure,  perforated  in  all  directions,  and  where  this  also 
crosses  the  oblique  corrugations  there  is  the  appearance  of  beads.  This 
appearance  of  beading,  however,  is  confined  to  the  sides,  and  not  even 
"Dt,  Pigott  himself  could  conjure  any  appearance  of  beading  out  of  the 
centre,  and  in  the  drawing  he  has  confined  himself  to  the  side  only. 
Some  of  the  small  scales  have  only  small  straight  hairs  between  the 
long  ribs,  and  here  it  is  easy  to  produce  beautiful  beads  by  using  the 
smallest  hole  in  the  diaphragm  of  the  condenser ;  but  they  all  disappear 
on  producing  more  light.  On  the  Podara  scale  I  have  not  been  able  to 
produce  the  slightest  appearance  of  beading,  although  I  have  tried  very 
hard  to  do  so.  The  "  villi  *'  in  the  butterfly  and  moth  scales  stand  on 
quite  a  different  footing,  and  answer  the  purpose  of  keeping  the  two 
membranes  more  or  less  apart ;  but  even  here  I  can  see  no  evidence  of 
isolated  beading.  1  can  see  them  (the  villi)  on  any  scale  with  a  dry 
1/6  in.  and  1/8  in.;  but  here  the  evidence  is  confirmed  tenfold  by 
substituting  an  oil-immersion  1/12  in." 

*'The  Microscope  and  Kidney  Disease." — ^Host  readers  of  news- 
papers are  by  this  time  sufficiently  on  their  guard  against  the  insidious 
paragraphs  to  be  found  at  the  bottoms  of  columns,  the  titles  of  which 
appear  to  promise  a  very  interesting  piece  of  news,  but  which  ultimately 
end  in  an  advertisement  of  some  nostrum  sold  by  the  advertiser ;  such, 
for  instance,  as  the  "  False  Swain  and  Deluded  Spinster,"  which  in  the 
last  few  li'^es  is  discovered  to  be  an  advertisement  of  a  hair  restorer. 

A  particularly  flagrant  example  of  this  trap  for  the  unwary  was 
presented  by  the  *  Norfolk  News'  of  the  24th  December  last.  The 
paragraph  was  not  at  the  bottom  but  at  the  top  of  the  column,  and  it 
was  not  printed  in  the  usual  smaller  type,  but  in  similar  type  to  that 
used  elsewhere  in  the  paper.  Being  headed  in  capitals  **  The  Miobo- 
scoPB,"  and  ^  The  mant  Puzzuno  Sbobbts  Revealed  bt  this  Wondkb- 
FUL  Instrument,"  we  naturally  proceeded  to  read  it  with  much  interest, 
and  that  our  readers  may  be  able  to  participate  in  the  feelings  with 
which  we  followed   the  development  of  the  atrocious  nonsense  thus 
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beralded  we  print  it  here,  with  the  exception  of  the  advertiser's  name, 
for  which  we  have  enhstituted  "  Smith," 

"No  medical  man  of  skill  and  ability  considers  his  study  at  the 
present  time  complete  unless  it  contains  a  first-class  Microscope.  This 
wonderful  instrument  by  its  marvellous  power  makes  dear  to  our  eyes  a 
world  of  which,  prior  to  its  invention,  we  knew  nothing.  Its  introduc- 
tion into  medicine  is  only  of  late  years,  and  has  been  mainly  brought 
about  by  the  competition  of  practitioners  in  their  endeavour  to  find  some 
aid  that  would  enable  them  to  detect  the  presence  of  disease  when 
hidden  or  masked;  to  diagnose  with  greater  accuracy,  and  so  secure 
that  prominence  in  their  profession  upon  which  their  fame  and  emolu- 
ments rest.  But  its  use  has  been  more  particularly  applied  to  the 
examining  of  the  fluids  of  the  body  to  determine  the  state  of  the 
kidneys,  and  to  decide  if  the  latter  are  in  a  state  of  disease,  and,  if  so, 
its  stage.  It  has  already  been  the  means  of  saving  many  a  life  in  fore- 
shadowing the  advent  of  that  stealthy  and  fatal  disease  to  which  Dr. 
Kichard  Bright  gave  his  name,  and  which  prior  to  the  introduction  of 
*  Smith's  Cure '  was  always  regarded  as  incurable.  In  all  the  history  of 
the  Microscope  its  use  was  never  so  prevalent,  its  study  never  prosecuted 
with  so  much  vigour,  as  it  is  to-day ;  and  science  through  its  means  is 
ever  revealing  something  fresh  and  new  in  relation  to  its  powers.  For 
instance,  a  noted  physician  and  German  scholar  has  recently  discovered 
that  by  its  aid  the  presence  of  a  tumour  forming  in  the  system  can  be 
detected,  and  if  certain  appearances  are  visible  it  is  proof  positive  that 
the  tumour  or  growth  is  of  a  malignant  character.  Uric  acid,  which  is 
a  rank  poison,  is  one  of  the  substances  which  arise  from  destructive 
waste  of  our  body,  and  must  be  thrown  off  daily  or  we  die.  Now  before 
we  understood  the  Microscope  it  was  impossible  by  any  means  at  our 
command  to  know  what  was  being  passed  out  of  ova  body,  or  from 
whence  it  came ;  and  one  great  benefit  which  this  instrument  has  con- 
ferred upon  humanity  is  in  the  relief  of  headaches,  malaise,  indisposi- 
tion, and  other  diseases,  which  are  now  known  to  be  caused  by  the 
retention  of  uric  acid  in  the  body.  When  an  analysis  of  the  fluid  is 
made  by  a  micro-chemical  examination  this  substance  can  be  traced  in 
its  proper  quantity,  and  when  the  proper  remedy  is  applied  relief  is  soon 
secured,  the  cure  being  effected  almost  immediately.  .  .  . 

As  we  said  before,  medical  science  has  been  unable  to  cope  with  this 
disease,  and  neither  homoeopathies  nor  allopathies  are  prepared  with  a 
cure  for  deranged  kidneys ;  and  all  the  world  has  long  since  recognized, 
and  many  medical  men  who  are  without  bias  and  without  prejudice, 
liberal  minded,  and  anxious  to  cure,  admit  and  prescribe  '  Smith's  Cure ' 
as  a  specific  for  all  diseases  of  the  kidneys.  .  .  . 

<  Smith's  Cure,'  like  the  Microscope,  was  found  out  by  a  layman 
outside  the  medical  code.  The  universal  testimony  of  our  fri^ids  and 
neighbours  shows  it  to  be  alone  the  remedy  for  all  diseases  of  the 
kidneys,  their  prevention  and  cure.  Their  statements  are  sufficient 
explanation  and  endorsement  of  its  extraordinary  growth,  and  conclusive 
proof  that  it  is  perhaps  the  most  munificent  remedy  known  to  the 
medical  world  since  the  Microscope  revealed  to  us  the  all-important 
nature  of  the  organs  which  this  medicine  is  specifically  designed  to 
benefit." 

Although  from  one  point  of  view  it  may  not  be  very  complimentary, 
yet  we  must  express  a  hope  that  the  editor  of  the  *  Norfolk  News '  when 
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he  inserted  this  adyertisement  really  believed  that  he  was  imparting  to 
his  fellow  conntrymen  a  sonnd  and  yaloable  piece  of  microscopical 
information. 

''Curiosities  of  Microscopical  Literature/* — In  the  last  volume  of 
the  Journal,  p.  880,  we  had  occasion  to  comment  upon  a  paper  by  Mr. 
H.  Morland,  in  which  a  fundamental  point  of  microscopical  optics  was 
the  subject  of  an  extraordinary  misapprehension. 

In  the  last  number  of  the  publication  in  which  the  original  paper 
appeared,  we  find  the  following  entry :  * — 

"Mr.  Morland  read  a  reply  to  a  criticism  in  the  Boyal  Microscopical 
**  Society's  Journal  for  the  current  month  on  his  paper  on  *  Mounting 
'*  Media  so  far  as  they  relate  to  Diatoms.' " 

Neither  the  reply  nor  even  an  abstract  of  it  is,  however,  printed,  and 
no  communication  has  reached  us  as  to  the  nature  of  it  This  is  the 
funniest  way  of  dealing  with  a  ^  reply  "  that  we  can  recall ;  it  is  framed 
somewhat  on  the  principle  of  Leech's  celebrated  cartoon  of  Lord  John 
Bussell  chalking  *'  No  Popery  "  on  Cardinal  Wiseman's  door,  and  then 
running  away ! 

Bary,  A.  de,  Hon.  FJt.X.8.    Obituary  ITotioa. 

AthensBum,  1888,  Jan.  28th,  pp.  118-9.     Nature,  XXXVII.  pp.  297-9. 
Daneer,  J.  B.,  Death  of. 

['*  The  death  is  annonnced  of  Mr.  John  Beojamin  Dancer,  a  Mancheeter  optictan, 
to  whom  many  important  inyentions  are  dne.  Mr.  Dancer  was  bom  in 
London  in  the  year  1812.  He  settled  in  Manchester  in  1835,  and  soon  made 
his  mark  in  scientific  circles.  He  was  elected  a  member  of  the  Literary  and 
Philosoptiical  Society,  and  a  Fellow  of  the  Boyal  Astronomical  Society.  He 
was  the  first  to  suggest  the  application  of  photography  in  connection  with  the 
magic  lantern,  and  he  follow^  it  up  by  other  impro?ements.  He  also  con- 
structed Uie  optical  chromatic  fountain,  an  idea  which  has  since  been  further 
developed  at  South  Kensington,  and  Old  Trafford,  Manchester.  Mr.  Dancer's 
services  in  connection  with  electricity  and  photography  were  of  a  valuable 
and  important  nature.  Further,  Dr.  Joule  states  that  the  first  thermometer 
made  in  England  with  any  pretensions  to  accuracy  was  constructed  by  the 
deceased.  He  was  also  successful  in  producing  Microscopes  which,  while 
fully  equal  to  the  requirements  of  original  research,  were  within  reach  of 
working-men  naturalists.  During  the  later  years  or  his  life  Mr.  Dancer's 
pecuniary  circumstances  were  of  a  straitened  character,  and  he  also  suffered 
from  the  terrible  affliction  of  total  blindness."] 

Times,  7th  December,  1887. 
Edmunds,  J.— Theory  of  the  Miorosoope — Hageli  and  Sohwendsner. 

£ngL  Mech.,  XLVL  (1887)  p.  865. 

Eebbea,  L.~La  Kiorographie  i  rEzposition  do  Wiesbade.    (Microscopy  at  the 

Wiesbaden  Exhibition.)  BuU,  Soc.  Belg,  Micr,,  XIV.  (1887)  pp.  22-35. 

EwBLL,  M.  D.— A  Manual  of  Xedioal  Jarispmdenoe  for  the  aie  of  Stndenti  at  Law 

and  of  Medicine. 

[Oontains  chapters  on  the  part  which  the  Microscope  may  play  in  determining 

medico-legal  questions.] 

414  pp.,  12mo,  Boston,  1887. 
Fell,  O.  R— Exhibition  of  ** Letter  0  oecnpying  ipaoe  of  1/1,000,000  in.  magnified 
8200  times.*'  Amer,  M<m,  Micr,  Joum,,  YHI.  (1887)  p.  209. 

HiTOHCOOK,  B.— Beminiioanoes  and  notes  on  reoent  progress. 

Amer.  Mon.  Micr.  Joum.,  VIII.  (1887)  pp.  205-7. 
May  all,  /.,  Jim.— Confironoas  tnr  Id  Xieroscope.    (Lectures  on  the  Miorosoope.) 
Contd. 
[TVontf/.  of  the  Oantor  Lectures.] 

Joum.  de  Aficrogr.,  XL  (1887)  pp.  544-6  (6  figs.). 


•  Joum.  Quek.  Micr.  Club,  iii.  (1887)  p.  197. 
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MolHTiBB,  8.  J.— Another  Ereoia  j  at  the  Boyal  Kieroteopieal  8oei«t7* 
[Deflcription  of  the  first  GoDTeraazione  of  this  Sessioii.] 

Soi.'Go8sip,  ]888,  pp.  19-20. 

Nelson,  E.  M.— The  Xieroseepe—Vigeli  and  Sohwendener— English  Translation, 

1887.  Fngl.  3fech.,  XLVI  (1887)  pp.  325,  364-5  (2  flgs.),  893-4. 

Also  comments  by  **  Fraction  V  who  finds  it  ^  far  too  abstruse  to  be  of  practical 

value  to  the  general  body  of  microscopists "  {ItncL,  p.  341),  and  reply  by 

Dr.  J.  Edmunds  (/Wd,  p.  365).—**  A  Fellow  of  the  Royal  Astronomical 

Society/'  who  prefers  Heath's  *  Geometrical  Optics'  (/6*rf.,  p.  390).— Review 

by  Dr.  W.  H.  DaUinger  (Nature,  XXXVIL,  pp.  171-3). 

Beicherty  C— IHreetions  for  nshig  the  Mieroseope.     Transl.  by  A.  Frazer. 

[In  the  Translator's  Preface  acknowledgments  are  made  to  **  Mr.  A.  Schulze 
(Fellow  of  the  Royal  Microscopical  Society)."  No  such  name  appears, 
however,  in  the  Society's  List  of  Fellovrs.] 

12  pp.  and  2  figs..  8vo,  Edinburgh,  1887. 
RorsTov-PiooTT,  G.  W.— Xioroecopieal  Aavanoet.    XXIX.,  XXX. 
[Butterfly  dust ;  bars,  villi,  and  bacilli ;  latticed  and  beaded  ribs.] 

Kngl,  Mech.,  XLVI.  (1887)  pp.  357,  379-80  (4  figs,). 
V  OBGE,  G.  M. — ^The  Keeting  of  the  Ameriean  Soeiety  of  Mioroseopists. 

Amer.  Mon,  Micr,  Joum,,  YUI.  (1887)  pp.  207-9. 
Waterhonse,  0.  B.,  Eon.  F Jt.X.8.    OUtnarj  Eotioe. 

Athenmunh  1888,  January  28th,  p.  119. 

fi.  Technique.* 
a)  OoUeotinff  Ohdecta,  indadinff  Oultture  Prooeasaa. 

Cultivation  of  Sacoharom7cete8.t — Some  fermentation  experiments 
with  which  Mr.  W.  E.  Btone  has  been  engaged  required  the  application 
of  pure  yeast,  free  from  other  organisms  capable  of  producing  fermenta- 
tion, and  the  following  was  the  method  of  separation  and  cultivation 
employed : — 

A  few  drops  of  fresh  beer-yeast  were  shaken  in  a  test-tube  with 
sterilized  gelatin,  which  had  been  melted  and  cooled  again  until  it  was 
barely  fluid.  This  flowed  upon  sterilized  plates  gave  in  twenty-four 
hours,  at  ordinary  room  temperature,  a  great  number  of  colonies  of 
Schizomycetes  and  Saccharomycetes,  from  which,  with  the  aid  of  an 
ordinary  dissecting  Microscope,  it  was  easy  to  inoculate  new  cultures. 
The  gelatin  was  of  ordinary  composition  in  daily  use  in  the  laboratory, 
yiz.  10  per  cent,  gelatin,  10  per  cent,  grape  "sugar,  Liebig*8  "  Fleisch 
Extract  added  to  give  a  yellowish-brown  colour,  and  neutralized  with 
soilium  carbonate.    Such  a  mixture  is  solid  at  25°  C. 

For  further  culture  the  isolated  gelatin-plate  colonies  were  inocu- 
lated into  sterilized  solutions  consisting  of  an  extract  made  by  boiling 
200  grams  of  yeast  in  a  litre  of  water,  filtering,  and  adding  10  per  cent, 
of  grape-sugar.  In  such  a  solution  an  inoculation  of  a  few  yeast-cells 
usually  increased  in  from  twenty-four  to  forty-eight  hours  sufi&ciently 
to  cover  the  sides  and  bottom  of  an  ordinary  200  c.cm.  flask  with  a  thick 
white  sediment.  The  cultures  were  most  strong  and  active  at  the  end 
of  forty-eight  hours.  The  supernatant  fluid  was  then  poured  off,  leaving 
the  yeast  deposit  comparatively  dry,  20  c.cm.  of  sterilized  water  added, 
and  in  this  condition  transfer  to  the  sugar  solution  undergoing  observsr 
tion  was  easy  by  means  of  a  pipette.  By  this  method,  and  Uie  use  of 
the  extract  of  yeast  as  a  nutritive  solution,  pure  cultures  were  repeatedly 

*  Thia  Bubdivigion  contains  (1)  OoUeoting  Objects,  including  Culture  Prc- 
oeeses;  (2)  Preparing  Objects;  (3)  Cutting,  including  Imbedding  and  Microtomes; 
(4)  Staining  and  Injecting;  (5)  Mounting,  including  slides,  preservatiye  fluids,  &o.; 
(6)  HifoellaneuuB.  t  Bot.  Gazette,  xii.  (1887)  pp.  270-1. 
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obtained  which  excited  as  active  a  fermentation  as  the  fresh  yeast  from 
the  breweries,  a  result  not  always  obtained  by  the  nse  of  artificial 
nutritiye  solutions.  The  original  gelatin  plate-cultures,  on  account  of 
their  rapid  growth,  were  useless  after  thirty-six  hours,  and  to  avoid  a 
constant  renewal  of  the  process,  as  well  as  the  introduction  of  different 
species  of  Saccharomycetes,  inoculations  were  made  into  gelatin  tubes. 
The  cultures  thus  obtained  produced  characteristic,  elegant,  ivory- 
white  colonies  of  3-6  mm.  in  diameter,  and  then  farther  development 
ceased.  In  this  state  they  retained  their  vitality,  and  were  constantly 
referred  to  as  a  source  of  inoculating  material  for  two  months.  Probably 
they  remained  vigorous  much  longer,  as  Saccharomycetes  are  well  known 
to  do,  but  at  this  time  the  author's  need  of  them  came  to  an  end. 

Improvement  in  the  method  of  preparing  Blood-serum  for  use  in 
Bacteriology.* — Dr.  A.  G.  Abbot  fills  a  large  vessel,  which  can  be  her- 
metically sealed,  with  blood  taken  directly  £rom  the  neck  of  an  animal, 
with  the  usual  antiseptic  precautions.  It  is  then  quickly  closed  and 
allowed  to  stand  for  15-20  minutes  until  coagulation  takes  place;  a 
sterilized  glass  rod  is  then  introduced  in  order  to  break  up  any  adhesion 
of  the  sur^Eice  to  the  glass  vessel.  The  vessel  is  then  placed  in  a  cooler 
temperature  which  should  not  be  too  low  lest  coagulation  be  interrupted. 
In  24-36  hours  the  serum  is  withdrawn  with  a  pipette,  and  placed  in  a. 
vessel  closed  with  cotton  wool.  The  latter  is  then  packed  in  ice  for  at 
least  three  days  in  order  to  allow  the  coloured  particles  to  subside.  The 
clear  part  of  the  serum  is  then  transferred  in  quantities  of  60-75  ccm.  to 
sterilized  flasks  of  100  ccm.  contents.  Discontinuous  sterilization  is 
then  begun  and  continued  for  an  hour  a  day  for  six  consecutive  days. 
For  this,  the  temperature  should  never  be  higher  than  64°  C,  nor  lower 
than  68°  G. ;  for  at  higher  temperatures  the  serum  loses  its  transparency, 
and  at  a  lower  one  the  microbes  are  not  destroyed.  Thus  prepared, 
serum  has  been  kept  for  a  whole  year  in  the  laboratory  of  the  Johns- 
Hopkins  University. 

Improved  method  for  cultivating  Micro-organisms  on  Potatoes.! — 
Dr.  O.  Katz  recommends  the  following  procedure  for  cultivating  micro- 
organisms on  potato,  which  he  has  found  to  give  satisfactory  results, 
especially  in  cultivations  from  dejecta  of  typhoid  patients. 

Test-tubes,  10*5  cm.  high  and  2*6  cm.  in  diameter,  are  plugged 
with  cotton- wool  and  then  sterilized  in  the  usual  manner.  Potato  slices 
cut  out  of  medium-sized,  oval-Fhaped,  perfectly  healthy  potatoes,  and 
about  1  cm.  thick,  are  placed  with  forceps  in  the  test-tubes,  to  the  width 
of  which  they  are  made  to  fit.  The  tubes  are  then  sterilized  again  at 
212°  F. 

There  is  no  fear  of  desiccation  of  the  potato  surfaces,  as  after  boiling 
in  the  steam  sterilizer,  tbere  is  sufficient  fluid  at  the  bottom  of  the  tube 
to  keep  the  contents  moist  for  a  considerable  time  at  a  temperature  from 
20°-26°  G.  (68°-77°  F.).  At  higher  temperatures  the  development  of 
micro-organisms  is  so  much  accelerated  that  there  is  no  danger  of  desic- 
cation, but  if  there  should  bo  any  fear  of  its  occurrence,  the  cotton-wool 
plug  may  be  covered  with  an  indiarubber  cap. 

In  practice  both  sides  of  the  potato  are  inoculated  either  from  the 
same  or  from  different  colonies. 

•  Medical  News,  1887,  i.  p.  207. 

t  Proc.  Linn.  Soo.  N.  8.  Wales,  ii.  (1887)  pp.  187-90  (2  figs.). 
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Method  of  preparing  Potatoes  for  Bacterial  Cultures.* — In  order 
to  meet  the  objectionB  raised  by  E.  Esmarch  to  the  ordinary  method  of 
potato  cultiyation,  Mr.  M.  Bolton,  as  he  could  not  procure  Uie  Esmarch 
oells  in  America,  adopted  the  following  method  in  place  of  that  proposed 
by  Esmarch. 

In  test-tubes  4j^  in.  to  5  in.  long,  of  1  in«  or  more  in  diameter,  were 
accurately  adapted  pieces  of  potato  2-8  in.  long.  The  skins  having 
been  removed,  the  potatoes  were  cut  up  in  an  ordinary  apple-corer.  It 
was  found  advisable  that  one  end  of  the  potato-pieces  idiould  be  cut 
obliquely,  so  as  to  offer  as  large  a  surface  as  possible,  as  in  agar  or  serum 
tub^  At  the  bottom  of  the  tube  a  drop  of  water  is  placed  in  order  to 
prevent  the  potato  from  drying  up.  The  tube  is  then  carefully  sterilized 
by  steam. 

Cultiyation-bottle.t — Dr.  H.  Wilfarth  uses,  instead  of  the  ordinary 
plate,  for  separating  diJQTerent  kinds  of  bacteria,  a  flat  flask  of  thin  glass, 
much  like  an  orcUnary  brandy  bottle.  The  sides  are  round,  parallel 
to  one  another,  about  2-2^  cm.  apart,  and  run  pyriformly  to  a  neck 
about  16-18  mm.  wide,  and  sloping  obliquely  upwards.  The  neck  is 
closed  with  a  cotton-wool  plug,  llie  st^ilized  medium  having  been 
introduced  and  the  inoculation  made,  the  flask  is  laid  on  the  flat  side, 
and  for  microscopical  examioation  under  moderate  powers  it  is  turned 
over  so  that  the  gelatin  layer  is  uppermost. 

For  liquefying  colonies  and  for  agar  cultivations  the  bent  neck  of 
the  flask  renders  it  inconvenient  for  removing  colonies  for  inoculation. 
The  flask  is  filled  by  means  of  a  separating-funnel,  which  only  allows  a 
certain  quantity  to  flow  in  at  a  time. 

Collecting  and  Cleanin|p  Diatoms.^ — Mr.  E.  M.  Ounningham,  who 
states  that  he  has  been  able  to  demonstrate  800  distinct  species  of 
diatoms  from  the  immediate  neighbourhood  of  Mobile,  says  that  the  first 
requisite  in  the  preparation  of  marine  diatoms  is  to  secure  a  quantity 
of  mud,  and  the  subsequent  treatment  as  pursued  by  the  writer  is  as 
follows : — 

Take  at  least  half  a  pound  of  hard  or  soft  mud  to  begin  on,  and 
soften  it  into  a  uniform  liquid  paste,  and  to  hasten  and  assist  its 
liquidity,  add  about  a  teaspoonful  of  aqua  ammoniffi,  which  liquid  will 
be  useful  in  the  initial  steps  of  cleaning,  as  it  cuts  and  dissolves  slimy 
and  gelatinous  impurities,  and  cleans  the  sand-grains,  and  enables  the 
bulk  of  the  matenal  to  be  cleaned  to  settle  quickly  and  compactly,  as 
well  as  having  distinct  lubricating  properties.  Next  transfer  Uie  liquid 
mud  to  a  suitable  vessel  of  tin  or  cmna  of  at  least  six  or  more  inches  in 
diameter,  and  not  over  5  or  6  in.  deep;  put  therein  as  much  liquid 
mud  as  will  fill  1  in.  in  depth,  and  fill  up  the  vessel  with  clean  water, 
and  stir  rapidly  the  contents  to  liberate  the  flocculent  matter  from 
the  heavier  contents.  After  allowing  the  contents  to  settle  for  ten 
minutes,  with  a  piece  of  rubber  tubing,  at  least  18  in.  in  length, 
siphon  o£f  the  water  to  within  1/2  or  8/4  in.  of  the  bottom  of  the 
vessel,  renew  the  water,  and  then  stir  qmckly,  and  after  five  minutes 
again  siphon  off  the  water  to  within  1/2  in.  of  the  bottom.  The 
sediment  left  is  transferred  to  any  shallow  tin  or  o^er  vessel  for  con- 
veuience. 

^  Medioa  News,  1887,  L  p.  318.        f  Deatsoh.  Med.  WocbenBohr.,  1887,  No.  28. 
t  Mkroeoope,  vii.  (1887)  pp.  381-6. 
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Tlie  next  step  is  to  plaoe  in  a  Bhallow  oonoaye  glass  used  by  photo- 
graphers for  crystal  photographs,  size  about  4  by  6  in.,  a  shallow 
layer  of  the  diatomaceons  mnd,  and,  adding  water,  gently  gig  the  glass 
to  and  fro,  making  the  waves  run  from  end  to  end,  and  tilting  the  off  or 
front  end.  This  manipulation  forces  the  large  and  small  sand-grains  to 
densely  cake  and  pack  together,  and  at  the  same  time  forces  to  the  sur- 
&ce  a  large  percentage  of  the  diatoms,  and  most  of  the  vegetable  d^ris. 
After  a  few  moments  of  gigging,  the  surface  fluid  is  genUy  poured  of^ 
and  caught  in  a  separate  settling  vessel,  and  the  heavier  sand  dropped 
into  a  waste  receptacle.  It  may  here  be  observed  that  a  very  sinall 
percentage  of  matter  would  be  the  outcome  of  the  first  manipulation,  and 
that  the  bulk  of  the  material  was  removed  from  the  crystal  glass  as 
rejected  sand.  It  can  generaUy  be  relied  upon  that  what  is  left  on  the 
gigging-glass  would  not  do  to  manipulate  again,  and  the  diatoms  must  be 
loobdd  for  in  the  light,  coherent,  flooculent,  vegetable  debris  that  floated 
over  in  the  first  removal  of  the  surface  fluid.  Bepeat  substantially  the 
same  manipulation  until  the  whole  of  the  mud  has  been  gone  through, 
and  in  the  little  that  is  left  of  the  original  half-pound  the  coveted  gems 
will  be  found,  or  do  not  exist.  The  next  step  is  to  deal  with  what  has 
been  saved  in  the  various  partial  concentrations,  transferring  all  of  it  to 
the  crystal  glass,  adding  clean  water,  and  gigging  it  again  several  times  in 
succession  to  remove  additional  sand,  and  to  get  a  fou*ther  concentration 
of  the  desirable  material.  An  occasional  wet  test  under  the  Microscope 
will  show  whether  the  indications  of  diatoms  are  good.  If  so,  the 
material  is  then  transferred  to  a  small  holder  with  a  spherical  bottom, 
so  that  it  may  quickly  settle,  and  with  a  rubber  bulb  pipetto  all  water 
is  carefully  removed.  Should  there  appear  to  be  about  1/2  in.  deep 
of  material  as  the  result  of  all  previous  manipulation,  add  to  it  an  equal 
bulk  of  sulphuric  acid,  intimately  mix,  and  by  the  aid  of  the  pipetto 
transfer  it  to  a  1/2  or  8/4  in.  diameter  glass  test-tube  of  about 
six  inches  length ;  boil  for  fifteen  minutes  over  a  candle  or  spirit- 
lamp  :  in  that  time  it  is  probable  that  all  organic  matter  will  be  reduced 
or  carbonized.  At  this  juncture  add  carefufly,  a  drop  at  a  time,  several 
drops  of  nitric  acid,  and  boil  continuously  for  ton  minutes  longer,  when 
it  will  soon  be  noted  that  the  blackness  is  discharged,  transparency 
restored  to  the  boiling  fluid,  a  partial  or  complete  bleaching  of  the 
material  having  occurred,  together  with  a  remarkable  reduction  in  volume. 
If  there  have  not  been  a  complete  reduction  of  all  vegetable  or  other 
organic  matter,  it  may  be  necessary  to  add  a  few  drops  more  of  sulphuric 
acid  and  boil  it  a  while  longer.  Should  the  preparation  at  any  time  not 
yield  satisfactorily  to  the  bleaching  process,  pour  out  the  contente  in  a 
spherical-bottom  vessel,  and  allow  tmie  to  settle ;  pipette  off  the  acid, 
and  add  a  fresh  quautity  of  sulphuric  acid,  and  boil  a  few  moments,  and 
finally  add  a  few  more  drops  of  nitric  acid  to  oxidize  the  remainder  of 
the  carbonized  substances. 

All  acid-boiling  processes  should  be  conducted  in  an  open  fireplace 
if  practicable,  so  that  the  irritating  gases  may  pass  up  &e  chimney. 
The  above  apparently  long  or  double  boiling  process  is  rarely  required, 
but  must  be  resorted  to  if  me  organic  material  to  be  reduced  is  refractory. 
Where  boiling  first  in  sulphuric  add,  and  later  adding  nitric  acid,  is 
applied  to  the  cleaning  of  all  diatom  gatherings  not  badly  mixed  with 
sand  or  vegetable  debris,  or  is  applied  to  pure  gatherings,  it  acts  very 
rapidly,  giving  promptly  a  saowy-whito  cleaning  of  the  diatoms.     In 
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case  of  the  marine  or  fresh-water  diatoms,  a  final  bleaching  mav  be 
accomplished  by  ponring  the  diatoms,  while  still  in  acid,  into  a  shallow 
and  contracted  elass  or  china  saucer,  and  adding  thereto  a  few  drops  of 
Darby's  prophylactic  fluid,  which  actively  effervesces  and  liberates  the 
bleaching  gas.  While  the  boiling  alone,  first  in  sulphuric  add  and 
later  adding  some  nitric  acid  will  be  sufficient,  yet  a  greater  whiteness 
is  produced  by  the  addition  of  the  prophylactic  fluid  as  a  bleadiing 
substance. 

The  boiling  process  above  described  dispenses  with  the  addition 
during  the  cleaning  of  any  powdered  crystalline  salts,  and  is  also 
operated  with  a  minimum  of  acid  fluids,  and  to  purify  the  diatoms  from 
acids,  it  is  merely  necessary  to  allow  the  preparation  to  settle  a  few 
minutes  and  carefully  draw  off  the  bulk  of  the  acid  and  allow  the 
diatoms  to  settle  in  shallow  china  saucers,  1/2  in.  preferably;  draw 
off  and  change  the  water  after  one  minute  intervals,  and  repeat  for  four 
changes.  A  trial  test  made  on  a  slide,  dried  over  a  flame,  will  show  that 
all  acid  has  been  removed  from  the  diatoms.  At  this  stage  there  is  a  rich 
€X>ncentration  of  the  dia^ms,  but  included  therein  some  sand-grains  and 
flocculent  soil ;  the  flocculent  matter  is  removed  by  repeated  shakings 
and  settlings  through  a  few  inches  in  depth  of  clean  water  at  throe 
minutes  intervals,  until  when  tested  under  the  Microscope  a  satisfiEUstory 
appearance  is  reached.  The  acid-cleaned  diatoms  are  again  transferred 
to  the  crystal  gigging-glass  and  water  added,  and  then  very  gently 
gigged  for  a  final  concentration  of  the  diatomaceous  forms  and  a  further 
portion  of  fine  sand  removed.  The  finishing  touch  to  the  cleaning  for 
concentration  of  the  forms  is  done  by  placing  a  small  quantity  of  the 
acid-deaned  and  concentrated  diatoms  into  a  concave  black  or  dark  glass, 
each  as  is  used  in  tourists'  eye-glasses,  and  the  contents  gently  oscillated 
from  side  to  side  and  to  and  frro,  when  the  diatoms  will  be  found  richly 
aggregated  on  the  centre  of  the  containing  glass.  The  glass  is  then 
tilted  and  the  diatoms  removed  by  the  gentle  suction  of  a  pipette,  the 
dark  glass  enabling  the  mass  of  diatoms  to  be  distinguished  frrom  the 
fine  grains  of  sand  adherent  to  the  bottom  of  the  glass.  In  lieu  of  the 
dark  concave  eye-glass,  a  deep  bull's-eye  watch-crystal  makes  a  good 
sabstitute  for  the  &al  act  of  concentration. 

Diatoms  are  also  richly  concentrated  from  sand  by  simply  spreading 
Uie  containing  fluid  over  either  a  six-inch  square  of  smooth  or  ground 
glass,  and  gently  gigging  it  while  tilting  it  in  the  direction  of  one  of 
the  comers  and  allowing  the  fluid  to  run  off  into  a  proper  receptacle. 
A  large  percentage  of  the  sand-grains  remain  in  sitUj  or  adherent  to  the 
glass  Boriace. 

The  author  refrains  from  alluding  to  boiling  in  alkaline  solutions  to 
neutralize  traces  of  acids  as  he  has  not  found  it  desirable  or  necessary 
to  do  so ;  nor  does  he  refer  to  flannel  or  silk  strainers  for  the  final 
cleaning  and  separation  of  diatoms. 

Bib  OH,  H.~Uebflr  Zftchtang  von  BpaltpUien  in  gefSrbten  Hahrmedien.    (On  the 
colti?ation  of  Sohizomycetes  in  colonrod  media.) 

Tagebl,  60.  Veraamml.  Deutsch.  Natwforscher  w.  AerzU,  1887,  pp.  275-7. 
B  A  SKIN,  M. — Znr  Zilchtnng  dor  pathogenen   Xikroorganismen  anf  am  Xiloh 
bereiteton  fMten  nnd  doiehfiolitigen  HahrblMlen.    (On  the  coltivation  of  patho- 
g^o  miozo-organiBms  on  solid  and  transparent  media  prepared  from  milk.) 

St  Petersh,  Med,  Wochenachr.,  1887,  pp.  857-60. 
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(8)  Freparinff  OlitJeots. 

Prroaring  Ova  of  Ampldbia.* — ^Dr.  O.  Schnlze  plaoee  the  ova  of 
amphibia  (the  inyeBtmeDt  derived  from  the  ovidact  having  been  removed) 
for  twenty-four  hours  in  ehrom-osmium-acetic  acid,  or  in  chrom-acetio 
acid,  and  then  washes  them  well  with  distilled  water.  At  this  point 
they  are  available  for  surface  study.  They  are  next  immersed  every 
twenty-four  hours  in  spirit  of  50,  70,  85,  and  95  per  cent,  the  latter 
being  changed  several  times.  Next  in  turpentine  for  one  to  two  hours, 
according  to  the  size  of  the  ova.  They  are  then  transferred  to  parafi^ 
160°),  whereof  the^  have  sufficiently  imbibed  in  a  half  to  one  hour.  It 
IS  noted  that  the  time  given  must  be  carefully  observed.  The  sections 
were  fixed  to  the  slide  with  some  thin  adhesive,  and  then  after  evapora- 
tion of  the  water  treated  in  the  ordinary  way.  Borax-carmine  was  used 
as  the  stain,  and  decoloration  effected  with  acidulated  70  per  cent,  spirit . 
(  5  drops  HOI  to  100  c.cm.).  By  frequent  change  of  this  the  yolk-granules 
were  decolorized,  and  only  the  chromatic  substance  remained  red. 

Ohrom-osmium-acetic  acid  cannot  be  used  for  fixing  substances  lying 
centrally  in  the  egg. 

Preparing  Testicle  for  observing  Hudear  Fi88ion.t — ^Dr.  W.  Flem- 
ming*s  recent  examination  of  cells  was  made  on  the  testicle.  The  organ 
was  very  rapidly  teased  out  on  a  slide,  and  the  fixative  dropped  over  it. 
Chrom-acetic-osmic  acid  five  times  diluted  or  Brass's  mixture  for  Protozoa^ 
used  rather  strong,  were  the  media  employed  for  fixing.  The  prepara- 
tion having  been  repeatedly  wetted  wi&  &is  fixative  was  transferred  to 
a  moist  chamber  for  several  hours ;  the  preparation  was  thereby  hardened 
on  the  slide,  and  bore  washing  with  a  gentle  stream  of  water  for  half  an 
hour.  Staining  was  performed  by  dropping  on  a  safranin  or  gentian  solu- 
tion, and  then  allowing  the  slide  to  stimd  in  the  moist  chamber  for  some 
hours.  The  preparation  was  then  washed,  and  dehydrated  with  absolute 
alcohol,  to  which  a  trace  of  hydrochloric  acid  was  added  if  the  osmium 
mixture  had  been  used  for  hardening. 

The  advantages  of  this  method  are  that  the  cells  lie  pretty  dose 
together,  and  are  often  very  beautifully  stained.  On  the  other  hand, 
the  nuclear  figures  may  be  destroved  by  the  teasing,  and  the  contents  of 
various  cysts  are  so  commingled  tnat  the  various  stages  of  fission  cannot 
be  comp^ed.  For  making  sections  the  testicles  were  placed  in  strong 
osmio  acid.  Then  prolonged  and  careful  saturation  with  celloidin,  for 
the  capsule  after  hardening  in  osmic  acid  is  penetrable  with  difficulty. 
Sections  were  stained  with  gentian  or  safranin.  HaBmatoxylin  was  fairly 
successful,  but  the  nuclear  staining  was  rather  dull.  Bemoval  of  the 
celloidin  improved  the  clearness  of  the  pictures.  For  this  purpose  the 
section  was  first  treated  with  bergamot,  and  this  having  been  removed 
by  drainage  and  bibulous  paper,  was  replaced  by  oil  of  cloves,  which 
gradually  dissolved  the  celloidin.  Then  dammar.  Before  cutting,  the 
lobule  of  the  testicle  was  examined  for  evidence  of  nuclear  fission ;  if 
found  it  would  be  present  in  the  other  lobules. 

Demonstrating  Cell-granules.^ —Dr.  E.  Altmann  demonstrates  cell- 
granules  in  the  following  manner : — The  paraffin  sections,  stuck  on  mica- 
scales  with  alcohol  in  which  a  little  gun-cotton  is  dissolved,  are  freed 

•  Zeitechr.  f.  WisB.  Zool,  vi.  (1887)  pp.  177-226  (3  pis.). 
t  Arch.  f.  Mikr.  Anat.,  xxix.  (1887)  pp.  389-463  (4  pU.). 
X  *  Studicn  iibor  die  Zelle/  1886,  Heft  1*  53  pp.,  1  pi. 
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from  the  paraffin  by  means  of  xylol  and  alcohol,  and  then  stained  for 
about  three  minutes  in  a  solution  of  acid-fnchsin  (10  grm.  of  the  dry 
stain  dissolved  in  66  grm.  of  water  and  38  com.  of  absolute  alcohol  added), 
and  afterwards  differentiated  in  a  solution  of  picric  acid  (10  grm.  piono 
acid,  150  c.cm.  absolute  alcohol,  300  ccm.  water).  Over-action  of  the 
picric  acid  is  prevented  by  the  absolute  alcohol.  From  the  spirit  the 
sections  are  transferred  to  bergamot  oil  and  xylol.  The  mica-scale  is 
not  detrimental  beneath  the  cover-glass,  provided  the  preparation  lies 
above  it.  Thus  stained,  the  cell-granules  are  to  be  examined  with  oil- 
immersion  lenses,  weak  ocular,  and  a  powerful  illumination.  For 
demonstrating  the  granules  by  means  of  this  staining  process,  fixation 
methods  which  the  author  is  to  describe  in  future  are  necessary. 

Methods  of  Preparing  Muscle  for  inve8ti|^ation.*— Mr.  0.  F. 
Marshall,  in  his  investigations  into  the  distribution  of  striped  and  un- 
striped  muscle  (see  this  Journal,  1887,  p.  935),  chiefly  made  use  of 
MeUand^s  method  of  gold-staining.  The  gold  stains  and  renders  evident 
the  intracellular  network  of  most  cells,  and  especially  the  network  of  the 
striped  muscle-cells.  Melland's  method  consists  in  placing  the  muscle 
in  1  per  cent,  acetic  acid  for  a  few  seconds ;  then  in  1  per  cent  gold 
chloride  for  thirty  minutes,  and  then  in  formic  acid  (25  per  cent.)  for 
twenty-four  or  forty-eight  hours  in  the  dark.  For  more  delicate  organ- 
isms, such  as  Hydra  or  Daphnia^  and  the  heart  muscle  of  invertebrates, 
one  hour's  immersion  in  formic  acid,  exposed  to  strong  sunlight,  is  the 
best  treatment,  as  longer  immersion  in  formic  acid  may  lead  to  disintegra- 
tion of  the  tissues.  Control  preparations  were  made  with  osmic  acid.  In 
many  cases  the  examination  of  fresh  tissues  was  useless ;  the  special 
action  of  the  gold-staining  is  to  soften  the  fibre  and  so  swell  it  out, 
while  at  the  same  time  staining  the  network.  With  regard  to  this 
reagent,  it  is  to  be  noted  that  the  results  obtained  are  somewhat  un- 
<)ertain ;  care  must  be  taken  with  the  time  of  action  of  the  acetic  acid. 

•  Permanent  Preparations  of  Tissues  treated  with  Potassium 
Hydrate.t — ^Mr.  B.  L.  Oviatt  uses  a  solution  of  potassium  hydrate  of 
from  86-40  per  cent,  (potassium  hydrate  40  grams,  water  60 '00);  then 
this  is  replaced  by  a  saturated  aqueous  solution  of  potassium  acetate. 
Then  add  the  staining  agent,  and  then  glycerin  as  a  permanent  medium. 
Heart  muscle  treated  in  this  way  five  months  ago  is  as  perfect  as  ever. 

Preparing  Sections  of  Bone.f — ^Dr.  O.  Ghiaragi  decalcified  a  strip 
of  quite  firesh  bone  (bird)  in  picro-nitric  acid  diluted  with  two  volumes 
of  distilled  water  and  tnen  placed  it  in  spirit  of  increasing  strength. 
The  sections  were  then  immersed  for  some  minutes  in  a  1  per  cent, 
solution  of  eosin  and  afterwards  washed  in  a  8  per  cent,  hydrate  of 
potash  solution.  The  eosin  stained  the  bone-cells  and  their  processes, 
the  rest  of  the  bone  being  uncoloured.  In  order  to  fix  the  eosin,  the 
sections  were  washed  in  a  1  per  cent,  alum  solution.  The  sections  were 
mounted  in  the  alum  solution. 

Method  of  investigating  Cri8tatella.§— Herr  M.  Yerwom  gives  an 
account  of  his  methods  of  working  with  Cristatella,  The  colonies  were 
troated  with  10  per  cent  chloral  hydrate  solution  for  the  purpose  of 

*  Quari  Joum.  Mior.  BcL,  xxxvilL  (1887)  pp.  81-2. 
t  6t.  Louis  Med.  and  Burg.  Joum.,  liii.  (1887)  p.  289. 
%  BnlL  Soc  Cult.  Sol.  Med.  Siena,  iy.  (1886)  Nos.  8  and  9. 
§  Zeitscbr.  f.  Wias.  Zool.,  xlvi.  (1887)  pp.  100-1. 
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obtaining  the  polyps  in  an  extended  ccHidition  ;  ibey  were  pat  direetl^ 
from  the  water  into  the  solution,  when  the  separate  individnals 
generally  contracted.  Bat  in  a  short  time  they  gradually  extended 
themselves  again,  and  soon  became  insensible.  Li  some  cases  chloral 
hydrate  was  added  by  drops.  They  were  then  pat  into  a  satorated 
solution  of  sublimate;  after  being  for  ten  minutes  in  this,  they  were 
washed  in  water  for  half  an-hour  and  then  preserved  in  alcohol.  The 
best  preparations  were  thus  obtained,  luid  this  method  was  distinctly 
preferable  to  killing  them  direcUy  by  alcohol  or  with  osmic  aeid. 
Borax-carmine  (with  a  small  quantity  of  acetic  acid)  gave  the  best 
staining  results,  the  preparations  b^g  subsequently  treated  wiih 
70  per  cent,  alcohol  and  a  few  drops  of  hydrochloric  acid.  In  the  in- 
vestigation of  the  living  animals,  F.  E.  Sohulze's  horizontal  Microscope 
was  found  to  be  of  great  service. 

Methods  of  studyii^  Development  of  ^e  of  Crangon.*  —  Dr. 
J.  S.  Eingsley,  in  his  investigations,  hardenea  his  eggs  by  Perenyi's 
fluid,  followed  by  alcohol  of  increasing  strengths ;  this  is  a  process  which 
works  well  with  almost  all  arthropod  tissues.  In  most  cases  ihey  were 
stained  entire  with  Grenacher's  alum-carmine,  but  sometimes  Grenacher'B 
borax-carmine  or  Kleinenberg's  hematoxylin  was  used.  In  later  stages, 
when  the  deposition  of  pigment  in  the  eye  interfered  with  dear  vision, 
the  eggs  were  cut  into  sections,  which  were  fixed  to  the  slide  with 
Mayer's  albumen  fixative.  After  melting  the  paraffin  and  allowing  the 
sections  to  drop  into  the  adhesive  mixture,  the  imbedding  material  was 
dissolved  in  turpentine,  and  this  was  washed  away  with  95  per  cent, 
alcohol.  The  sections  were  then  covered  with  a  mixture  of  equal  parts 
of  95  per  cent  alcohol  and  nitric  acid,  and  after  ten  to  fifteen  minutes 
the  pigment  was  removed.  The  slide  was  next  washed  with  stron^^ 
alcohol,  and  the  sections  stained  deeply  with  Eleinenberg's  hsBmatoxylin, 
the  excess  being  removed  with  acid  alcohol  in  the  usual  manner.  The 
sections  were  then  mounted  in  balsam. 

Preparation  of  Ascaris  megalooephala.t  —  Prof.  O.  Zacharias, 
believing  that  the  conjugation  of  male  and  female  chromatin  elements 
must  be  a  very  rapid  process,  was  naturally  led  to  distrust  the  slow 
fixing  methods  hitherto  practised,  and  sought  for  a  better.  Fresh 
females  were  laid  on  a  piece  of  wadding  damped  with  3  per  cent,  salt 
solution,  covered  with  another  of  the  same,  put  under  a  bell-glass,  and 
incubated  at  20°  E.  for  two  or  three  hours.  Polar  body  formation  and 
segmentation  are  thus  stimulated.  The  separated  organs  are  then  placed 
in  a  fixing  medium,  the  period  being  varied  according  to  the  age  of  the 
different  regions  of  ova,  and  according  to  the  character  of  the  host.  The 
youngest  ova  were  only  exposed  for  5-7  minutes,  the  oldest  for  at  least 
25.  After  fixing  in  a  mixture  of  acids  (not  yet  disclosed),  the  ova  were 
removed  for  2-3  hours  to  absolute  alcohol,  and  then  placed  in  weaker 
spirit.  Schneider's  acetic  carmine,  and  acidified  aqueous  solution  of 
methyl-green,  were  also  used.  The  ova  were  cleared  in  two  volumes 
of  glycerin  to  one  of  water. 

Preparing  Tape-worms  for  the  Museum  and  the  Microscope.!— 
Mr.  J,  M.  Stedman  fills  a  hypodermic,  or  other  syringe  possessing  a  fine 

♦  Joum.  of  Morphology,  i.  (1887)  p.  49. 

t  Arch.  f.  Mikr.  Anat,  xxx.  (1887)  pp.  111-82  (3  pis.).     Of.  supra,  p.  43. 

X  St.  Louis  Mod.  and  Surg.  Journal,  liii.  (1887)  p.  201. 
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sharp  cftnnla,  with  fine  injeoting  mass,  then  the  cannla  is  inserted  in 
the  genwatiTD  doaoa  or  opening  of  the  vagina,  thus  entting  the  excretory 
canals  If  the  cannla  is  inserted  the  proper  distance,  the  entire  caudfj 
portion  of  the  water-yascnlar  or  excretory  system  can  be  injected.  The 
injecting  mass  does  not  flow  towards  the  head  on  account  of  the  opposing 
valYes.  For  the  mnseom  nothing  farther  is  done,  except  to  wash  the 
worm  with  water  and  suspend  it  in  a  bottle  of  75  per  cent,  glycerin,  to 
which  has  been  added  a  few  drops  of  acetic  acid.  The  worm  will  soon 
clear  np  and  show  all  the  structures  with  the  greatest  clearness. 

For  microscopical  preparations,  one  and  a  half  or  two  segments, 
after  treatment  as  above,  are  mounted  on  a  slide  in  a  cell  of  glycerin 
jelly.  For  the  most  satisfactory  microscopical  preparations,  tiie  ovaries 
and  uteri,  as  well  as  the  excretory  system,  should  be  injected.  This  is 
accomplished  by  first  injecting  the  excretory  system  with  one  colour  as 
described  above,  and  then  by  employing  another  colour  and  forcing  the 
tanula  farther  into  the  worm  than  when  injecting  the  excretory  system. 
Segments  so  injected  may  be  preserved  in  glycerin  jelly,  or  after  gradual 
dehydration,  in  Canada  balsam.  Unii^ected  segments  may  be  hardened 
in  Mliller's  or  Ehrlioh's  fiuid,  and  then  in  alcohol,  and  made  into  serial 
aections  to  show  the  finer  structural  details. 

Methods  of  studying  Sphyranura.*— Prof.  B.  Bamsay  Wright  and 
Mr.  A.  B.  Macallum  found  that  specimens  of  Sphyranura  were  rarely 
too  large  to  prevent  complete  study  in  the  fresh  condition.  The 
most  completely  satisfisustory  reagent  was  Flemming*s  chrom-osmic- 
acetic  mixture:  an  example  being  placed  in  water  sufficient  to  cover 
it,  a  drop  of  the  reagent  was  placed  beside  that  in  which  ^e  worm  lies 
and  the  two  were  allowed  to  mingle,  with  the  result  that  in  five  or  ten 
seconds  death,  but  not  complete  fixation,  occurs.  The  greater  part  of 
the  fluid  being  drained  away  the  worm  was  gently  straightened  out 
with  a  needle,  and  a  second  drop  of  the  reagent  added  for  two  or  three 
minutes.  The  specimen  must  now  be  transferred  to  a  larger  quantity 
of  the  reagent,  in  which  it  must  remain  for  thirty  minutes,  and  it  must 
then  be  pMsed  through  various  strengths  of  alcohol  from  80  to  90  per 
cent.  Laughs  Planarian  fluid,  and  solutions  containing  picric  acid  cause 
shrinkage.  Delage's  osmic  carmine  has  no  advantage  over  Flemming's 
fluid.  The  process  of  imbedding  used  was  the  chloroform-paraffin 
method,  the  substitution  of  chloroform  for  turpentine  having  been  found 
to  obviate  shrinkage  of  some  of  the  delicate  cells.  Alum-cochineal  was 
xnost  satisfactory  for  staining  specimens  in  toto. 

Histology  of  Eohinoderm8.t — ^In  making  his  observations  on  the 
minute  anatomy  of  Echinoderms  (see  mpra,  p.  53),  Dr.  O.  Hamann 
found  that  Flemming's  chrom-osmic-acetic  acid  mixture  was  useful  with 
the  organs  attached  to  the  body-wall.  With  young  and  small  animals 
chromic  acid  was  used.  Urchins  preserved  in  strong  alcohol  were 
decalcified  by  placing  small  pieces  in  a  0  *  8  per  cent,  solution  for  a  day, 
and  washing  ^em  for  twelve  hours ;  these  preparations  took  well  the 
hflsmatoxylin-stain.  The  pedicellarisB  were  either  decalcified  and  cut, 
or  were  cut  after  treatment  with  Flemming's  solution.  The  staining 
reagents  used  were,  generally,  carmine  solutions ;  in  the  examination  of 
glandular  organs  the  anilin  colours  were  useful.    After  treatment  with 

♦  Jonrn.  of  Morphology,  i.  (1887)  pp.  4-6. 

t  Jenaiflohe  Zeitsohr.  f.  Naturwiss.*  xxi.  (1887)  pp.  88-9. 
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absolute  alcohol  the  preparationB  were  cleared  with  bergamot  oil  or 
xylol,  imbedded  in  paraffin,  whidi  was  removed  by  xylol,  and  put  np  in 
Canada  balsam  to  which  xylol  bad  been  added.  Xylol  is  to  be  preferred 
to  such  fluids  as  turpentine  or  chloroform. 

Preparing  Moulds.* — ^ICr.  E.  B.  Wilson  considers  that  although  it 
is  well  Imown  that  the  study  of  moulds  may  be  greatly  facilitated  hy 
following  their  development  in  gelatin  films,  or  other  solid  substrata, 
spread  on  glass  slides,  yet  that  the  value  of  the  method  for  classes  in 
elementary  biology  has  not  been  sufficiently  recognized.  He  therefore 
calls  attention  to  the  following  application  of  the  method,  as  simple  and 
practical,  and  especially  as  affording  a  ready  means  of  making  very  dear 
and  beautiful  permanent  preparations. 

The  spores  are  sown  with  a  needle-point  in  films,  consisting  of  a 
modification  of  Pasteur's  or  Mayer's  fluid  (with  pepsin)  thickened  with 
Iceland  moss.  In  this  medium  moulds  grow  freely  in  the  moist-chamber. 
They  may  be  examined  either  fresh  or  after  treatment  with  iodine, 
which  scarcely  colours  the  substratum.  For  the  purpose  of  making 
permanent  preparations  the  culture-slides  are  transferred  directly  from 
the  moist-chamber  to  a  saturated  solution  of  eosin  in  95  per  cent, 
alcohol,  a  fluid  by  which  the  moulds  are  at  once  fixed  and  stained. 
After  twenty-four  hours  (or,  preferably,  three  or  four  days),  the  pre- 
parations are  washed  in  95  per  cent  alcohol  until  the  colour  nearly  dis- 
appears from  the  substratum,  cleared  with  oil  of  cloves,  and  mounted  in 
balsam.  All  stages  may  thus  be  prepared.  The  mycelia,  conidia,  Arc., 
appear  of  an  intense  red  colour,  while  the  substratum  is  scarcely  stained. 
Alcoholic  fuchsin  may  be  used  instead  of  eosin,  though  inferior  to  it ; 
but  other  dyes  (of  which  a  considerable  number  have  been  tested)  colour 
the  substratum  uniformly  with  the  moulds,  and  are  therefore  useless. 
Eosin  preparations  made  more  than  a  year  ago  do  not  yet  show  the 
slightest  fJteration  of  colour.  The  best  results  have  thus  far  been 
obtained  with  PeniciUiumy  EuroHum^  and  certain  parasitic  forms.  Jtftcear 
gives  less  satisfactory  preparations,  since  it  is  always  more  or  less 
shrunken  by  the  alcohol.  Fair  preparations  of  yeast  may  be  made  hy 
mixing  it  with  the  liquefied  medium  and  spreading  the  medium  on  glass 
slides,  which,  after  solidification  of  the  films,  are  placed  in  the  eosin 
solution,  as  in  the  case  of  mould-cultures. 

For  preparing  the  cultures,  Pasteur's  or  Mayer's  fluid,  with  pepsin 
(see  Huxley  and  Martin's  '  Practical  Biology '),  but  not  containing  more 
than  5  per  cent,  of  sugar,  is  heated  with  Iceland  moss  until  the  mixture 
attains  such  a  consistency  that  it  will  just  solidify  when  cold  (fifteen  to 
thirty  minutes).  It  is  then  filtered  by  means  of  a  hot  filter  into  small 
glass  flasks,  which  are  afterwards  plugged  witii  cotton-wool,  and  steri- 
lized at  65°  to  70°  C.  by  the  ordinary  method.  When  required  for  use 
the  mass  is  liquefied  by  gentle  heat,  poured  on  the  slides,  and  allowed 
to  solidify.  The  spores  are  sown  by  a  needle-point,  touched  once  to  a 
mass  of  spores,  and  thereupon  drawn  across  several  films  in  succession, 
the  spores  being  thus  scattered  along  the  track  of  the  needle,  and  more 
or  less  completely  isolated.  Oare  must  be  taken  that  the  quantity  of 
sugar  be  not  too  great.  The  films  should  be  tolerably  thi<^,  and  the 
atmosphere  of  the  moist-ohamber  such  that  the  films  neither  dry  nor 
liquefy. 

•  Aroer.  Nataral.,  xxi.  (1887)  pp.  207-8. 
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Technique  of  Bacteria.*— M.  Ennstler  reports  that  either  the 
vapour  of  osmic  acid  or  the  concentrated  acid  is  a  good  fixing  reagent  for 
Bacteria.  To  show  the  flagelU  of  Spirillum  ienue  it  is  necessary  to  mix  a 
drop  of  osmic  acid  with  a  drop  of  the  water  containing  the  microhe,  and 
to  allow  of  a  quarter  of  an  hour's  evaporation.  Having  covered  it  with  a 
slip,  a  very  small  drop  of  a  saturated  solution  of  "  noir  Collin  "  is  added 
near  the  middle  of  tiie  four  sides.  The  preparation  is  then  carefully 
closed  with  wax,  so  as  to  prevent  any  evaporation.  After  some  eight  to 
fifteen  hours  the  Spirilla  hecome  intensely  coloured,  and  the  flagella  may 
be  seen  with  moderate  powers.  At  ihe  extremity  of  the  microbes  there 
are  four  to  six  flagella.  If,  in  addition  to  the  '<  noir  Collin,"  we  add  a 
little  chromic  acid,  the  body  of  Spirillum  ienue  presents  a  vacuolated, 
reticular,  or  areolated  structure ;  the  areolae  often  contain  granules. 
These  appearances  are  best  seen  in  specimens  which  are  about  to  divide. 
In  the  other  process  of  reproduction,  M.  Eunstler  thinks  the  term  of 
monosporouB  cysts  to  be  preferable  to  that  of  spores.  Good  results  are 
sot  by  the  use  of  a  concentrated  solution  of  hsBmatoxylin,  to  which  a 
uttle  glycerin  and  chromic  acid  have  been  added.  In  some  cases  traces 
of  poteab  are  preferable  to  chromic  acid. 

(S)  Outtinff,  Inclndlnff  Imbedding. 

Hyrtle-waz  Imbedding  Prooe88.t — Prof.  W.  H.  Seaman  says  that 
Mr.  J.  H.  Blackburn,  in  attempting  to  carry  out  the  Reeves  process  of 
mounting,^  fiedled  entirely  to  get  satisfactory  results  with  what  was  sold 
to  him  by  the  local  druggists  as  myrtle-wax,  which  he  desired  to  try 
on  the  suggestion  of  Dr.  Miller.  On  returning  the  wax,  and  stating  that 
there  must  be  some  other  substance  called  myrtle-wax,  he  received  an 
article  that  gave  perfect  satisfaction,  so  much  so,  indeed,  that  he  found  it 
better  than  paraffin,  and  substituted  it  for  that.  Having  been  furnished 
with  specimens,  a  short  examination  of  its  fosing  point,  &c.,  showed  that 
it  was  the  Japan  wax  obtained  from  the  Bhus  euccedanea,  now  an  exten- 
sive article  of  commerce.  This  substance  is  very  peculiar  in  its  great 
latent  heat,  giving  it  a  wide  range  between  the  fusing  and  solidifying 
points.  It  solidifies  without  wrinkles,  and  sticks  dose  to  an  imbedded 
object,  qualities  that  render  it  especially  valuable  to  the  section-catter. 
It  is  not  strictly  a  wax  at  all,  but  a  fat,  since  it  consists  chiefly  of 
palmitic  acid,  and  is  capable  of  saponification.  Mr.  Blackburn  showed 
whole  brains  saturated  with  it  so  perfectly,  and  preserved  so  naturally, 
except  colour,  that  there  seemed  no  reason  why  they  could  .not  be 
employed  as  models  for  class  demonstration.  To  all  appearances  at  the 
present  time  they  are  permanent.  The  substance  may  easily  be  obtained 
from  the  wholesale  druggists. 

Homogeneous  FarafBn.§— Dr.  O.  A.  Piersol  says  that  much  has 
been  written  regarding  the  necessity  of  having  paraffin  of  the  ri^ht  con- 
sistence to  insure  success  in  cutting  ribbon  sections,  but  the  desirability 
of  having  it  homogeneous  has  been  bat  little  emphasized.  The  selection 
of  a  pure  paraffin,  freedom  from  turpentine  or  chloroform  used  in  im- 
bedding, and  a  very  rapid  cooling  after  the  tissue  is  arranged,  appear  to 
be  the  essential  conditions  for  securing  this  desirable  character  to  the 

♦  Comptee  Bendus,  ov.  (1886)  pp.  684-5. 
t  Queen's  Micr.  Bulletin,  iv.  (1887)  pp.  33-4. 
i  See  this  Journal,  1887,  p.  1048. 
§  Amer.  Mon.  Micr.  Journ.,  viii.  (1887)  p.  155. 
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imbedding  nuuss.  With  a  homogeneous  paraffin  it  is  Barprising  to  see 
with  what  wide  latitudes  as  to  melting-point  the  ehains  of  sections  will 
oome  o£f. 

Schiefferdecker's  Kiorotome  for  cutting  under  alcohoL* — ^Dr.  P. 
Schieffordecker's  improved  microtome  (fig.  84)  is  now  provided  with  an 
arrangement  for  cutting  under  spirit,  as  well  as  for  raising  the  Imife- 
carrier  and  automatically  raising  the  preparation.  There  are,  besides, 
numerous  practical  improvements,  but  the  principle  of  the  instrument 
isunohan§^ 

The  angle  of  the  slidewaj  and  the  weight  of  the  slide  itself  are  more 
favourable.  Any  slipping  of  the  band  from  the  wheel  is  now  prevented, 
and  the  handle  can  be  placed  in  any  desired  position.  On  drawing  out 
the  dide,  the  band  can  be  so  fastened  that  it  always  remains  in  the  proper 
position. 

Bending  of  the  metal  parts  owing  to  refractory  preparations  is 
obviated,  and  the  knife-guard  is  now  so  arranged  that  the  pressure  on 
the  knife  is  as  small  as  possible.  In  the  illustration  the  arrangement 
for  raising  the  knife  is  not  seen,  as  it  is  covered  by  the  pan.  In  a  very 
simple  way  the  knife-carrier  is  raised  any  required  height  merely  by  the 
crank  action  when  the  slide  is  drawn  backwards.  As  the  knife  requires 
to  be  raised  a  shorter  distance  for  paraffin  preparations  than  for  unim- 
bedded  ones,  the  arrangement  for  raising  it  is  so  effected  that  this  action 
can  be  made  at  any  desired  position  of  the  slideway.  The  position  of 
the  preparation  is  automatioidly  altered,  also,  in  a  very  simple  manner. 

A  bar,  which  in  its  turn  is  moved  by  the  crank,  is  set  in  motion  by  a 
toothed  wheel  acting  upon  a  micrometer  screw.  Upon  this  bar  is  fixed  a 
plate  for  regulating  the  amount  or  distance  of  raising.  Expressed  in 
fractions  these  amounts  are  0*005,  0*01,  &c.,  to  0*05  mm.  For  most 
cases  these  are  sufficient,  but  if  any  other  size  be  required  the  automatic 
arrangement  may  be  dibpensed  with,  and  the  preparation  raised  by  turn- 
ing the  milled  head  of  the  micrometer  screw  with  the  hand.  Of  course 
any  other  denominator  than  200  can  be  used  for  the  fraction.  For  the 
automatic  motion  of  the  micrometer  screw  a  new  striking  mechanism  has 
been  constructed,  and  this  is  found  to  be  more  effective  than  the  catch 
arrangement. 

The  immersion  apparatus  is  a  flat  quadrangular  pan,  in  the  bottom  of 
which,  and  just  above  the  preparation-clamp,  is  a  circular  hole  for  the 
preparation  to  pass  through.  The  clamp,  with  the  screws  necessary  for 
the  two  turns,  is  placed  within  a  cylinder,  the  upper  edge  of  which,  by 
means  of  a  short  and  wide  caoutchouc  tube,  is  united  witii  a  projecting 
rim  running  round  the  hole  in  the  bottom  of  the  pan,  so  that,  when  the 
spirit  fills  ti^e  pan  and  cylinder,  the  preparation  always  lies  in  the  alcohol, 
and  yet  can  be  pushed  up  and  down  with  the  cylinder  without  difficul^. 
The  screws  which  alter  the  clamp  are  turned  wifii  keys.  The  knife, 
which  has  a  straight  handle,  is  fastened  by  means  of  two  screws  to  a 
thick  metal-piece  (the  connecting-piece),  and  tlus  in  its  turn  is  united  by 
screws  with  the  plate  of  the  knife-carrier.  The  connecting-piece,  to  tti^ 
under  smfece  of  which  the  knife  is  fastened,  passes  over  the  pan  in  such 
a  way  that  it  projects  into  the  spmt 

Underbill,  H.  M.  J. — Beetion-entting  applied  to  Inseeti. 

Sci,'Go8sip,  1888,  pp.  1-4. 

•  Zeitschr.  f.  Wiaa.  Mikr.,  iv.  (1887)  pp.  340-3  (1  fig.). 
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(4)  Staining  and  InJeotinff. 

Methods  for  Pathological  Investigations.^— Dr.  V.  Babes  uses  a 
strong  watery  solution  of  safranin  by  dissolying  the  dye  in  distilled 
water  to  which  2  per  cent,  anilin  oil  is  added.  The  mixture  is  then 
heated  to  about  60°  C.  and  filtered  while  warm.  The  solution  stains  in 
about  one  minute ;  the  sections  are  then  passed  through  alcohol  and  oil 
of  cloves  and  mounted  in  balsam.  Hardening  with  Flemming's  fluid  is 
suitable  for  this  method.  According  to  the  author  this  stain  colours 
calcareous  infiltration  a  red-violet,  and  is  especially  suitable  for  tissues 
containing  bacteria. 

The  use  of  this  safranin  is  also  adapted  for  demonstrating  certain 
pathological  changes.  For  this  purpose  the  tissues  are  thoroughly 
stained  with  safranin  and  are  then  placed  for  a  minute  in  Gram's  iooine 
solution.  After  passing  through  spirit  and  being  mounted  in  balsam 
the  colour  is  withdrawn,  except  from  certain  elements.  For  example, 
parts  infiltrated  with  chalk  and  such  as  have  undergone  a  colloid  change 
remained  stained.  The  iodo-safranin  treatment  is  especially  valuable 
for  staining  the  club-shaped  elements  of  the  AcHnamyces,  The  pus  or 
the  crushed  Actinomyces  is  dried  rapidly  on  a  cover-glass  and  treated 
with  anilin  safranin  for  twenty-four  hours,  decolorized  with  the  iodine 
solution,  and  mounted  after  dehydration  and  clearing  up  in  clove  oil. 

The  author  also  recommends  a  neutral  anilin  stain  made  up  of  a  mix- 
ture of  basic  and  acid  anilins.  This  neutral  stain  consists  of  equal  parts 
of  acid  fuchsin,  methyl-green  and  orange,  and  is  made  by  mixing  125  com. 
of  a  satxurated  watery  orange  solution  with  125  ccm.  of  a  saturated  solu- 
tion of  acid  fuchsin  dissolved  in  20  per  cent,  alcohol ;  to  this  75  com. 
of  absolute  alcohol  and  125  ccm.  of  a  saturated  watery  solution  of 
methyl-green  are  then  added  gradually.  The  sections  are  left  in  this 
staining  fluid  for  half  an  hour,  then  washed  and  treated  with  alcohol 
and  bergamot  oil. 

In  sections  thus  treated  the  blood-corpuscles  are  orange-yellow,  the 
nuclei  of  the  polynudeated  leucocytes  green,  and  their  cell-substanoe 
deep  violet,  the  cell-substance  of  the  eosinophilous  cells  blackish-brown. 

Staining  of  Ossification  Preparations.! — Br.  H.  Elaatsch  remarks 
that  it  is  advantageous  to  possess  a  simple  and  reliable  method  for 
demonstrating  the  process  of  ossification  to  classes,  for  showing  students 
the  remains  of  cartilage  in  the  newly-formed  osseous  tissue,  and  for 
distinguishing  the  difference  between  periosteal  and  cartilaginous  ossi- 
fication. 

These  objects  may  be  attained  by  staining  with  logwood  and  decoloriz- 
ing with  picric  acid.  Grenacher's  or  Bohmer's  hadmatoxylin  may  be 
used.  Overstaining  is  of  no  advantage,  but  if  it  occur  the  section  must 
be  left  for  a  longer  time  than  usual  in  the  picric  acid.  Students  leave 
their  sections  overnight  in  a  watchglass  in  a  mixture  of  a  little  aq.  destiL 
plus  6  drops  of  Bohmer's  hasmatoxylin  and  3  drops  of  glycerin.  After 
being  washed  in  distilled  water  the  sections  are  transferred  to  a  saturated 
solution  of  picric  acid  until  they  assume  a  yellowish-brown  colour. 
They  are  next  placed  in  glacial  acetic  acid  for  about  half  a  minute,  and 
are  then  washed  in  distilled  water  until  the  yellow  colour  is  no  longer 

•  Virohow's  Arch.  f.  PathoL  Anai  u.  Hist.,  ov.  (1886)  pp.  511-26  (1  pi), 
t  Zeitschr.  f.  Wias.  Mikr.,  iv.  (1887)  pp.  214-5. 
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giyen  o£^  They  are  then  dehydrated,  cleared  up,  and  mounted  in  Canada 
balsam. 

The  preparations  show  the  epiphysial  cartilage  to  be  of  a  dull  pale 
bine,  while  the  remains  of  the  cartilage  between  the  lines  of  ossification 
is  of  a  deep  blue  colour.  The  newly-formed  bone  stains  yellow,  and  the 
blood-vessels  have  a  brownish  hue.  The  permanence  of  the  stain  seems 
fedrly  good,  as  the  author  possesses  specimens  made  six  months  ago  which 
haye  undergone  no  perceptible  change. 

A  modification  of  the  foregoing  method  is  also  given.  Instead  of  with 
hiematoxylin  the  sections  are  deeply  stained  with  methyl-violet  and  de- 
colorized with  picric  acid  until  the  blue  colour  is  no  longer  given  off. 
Afler  being  mounted  in  Oanada  balsam  the  sections  look  green  to  the 
naked  eye.  The  cartilage  remains,  even  to  their  least  ramifications,  are 
stained  deeply  blue  and  surrounded  by  yellow  layers  of  bone.  In  the 
periosteal  region  the  young  bone-cells  are  of  a  greenish  colour.  The 
epiphysial  cartilage  is  pale  yellow.  In  this  modification  the  histological 
details  are  wanting,  and  it  is  chiefly  useful  for  demonstrating  the  di£ference 
between  periosteum  and  cartilage  ossification  under  low  powers. 

Staining  the  Elastic  Fibres  of  the  Skin.* — ^Dr.  E.  Herzheimer 
hardens  his  preparations  in  Miiller*s  fluid ;  his  method  will,  however, 
give  good  pictures  after  spirit,  picric  acid,  and  the  chrom-osmic-acetic 
acid  mixture.  The  sections  should  not  be  more  than  0  *  2  mm.  thick. 
They  are  stuck  on  with  celloidin,  and  then  stained  for  three  to  five 
minutes  with  heamatoxylin  (1  com.  hadmatoxylin,  20  com.  alcohol  ab- 
solute, 20  ccm.  H^,  1  ccm.  lithium  carbonate),  but  other  watery  solu- 
tions may  be  used.  The  sections  are  then  treated  for  five  to  twenty 
seconds  with  chloride  of  iron  solution.  This  last  step  requires  some 
care.  Mount  in  balsam.  The  elastic  fibres  stain  a  bluish-black  or 
black,  while  the  surrounding  tissue  is  grey  or  bluish.  By  longer  action 
of  the  iron,  so  that  the  connective  tissue  is  quite  decolorized  and  a  part 
of  the  elastic  fibres  slightly  pale,  a  contrast  stain  with  carmine  or  Bruns- 
wick brown  may  be  used  with  advantage.  The  method  can  be  em- 
ployed for  staining  the  nervous  system ;  for  this  two  hours  are  required. 
Instead  of  hematoxylin  the  author  also  uses  auilin  water  gentian-violet. 

Staining  Herve-terminations  with  Chloride  of  Oold.'f — ^Dr.  O. 
Boccardi  recommends  the  reduction  of  objects  impregnated  by  Itanvier*s 
or  Ldwit*8  gold  chloride  method  to  be  done  with  oxalic  acid  of  0*  10  per 
cent.,  or  of  0*25-0*80  per  cent.  Another  favourable  reduction  fluid 
consists  of  5  ccm.  pure  formic  acid,  1  ccm.  oxalic  acid  of  1  per  cent, 
and  25  ccm.  aq.  destil.  Pieces  impregnated  with  gold  chloride  are  to 
remain  in  this  fluid  in  the  dark  not  longer  than  2  to  4  hours. 

Demonstrating  the  Membrane  of  the  Bordered  Pits  in  Conifer8B4 — 
Dr.  A.  Zimmerman  states  that  this  membrane  only  requires  staining  for 
its  demonstration,  and  that  heBmatoxylin  is  the  best  dye  for  the  purpose ; 
Bismarck-brown  and  gentian-violet  are  also  capable  of  staining  this 
tissue,  but  are  inferior  to  logwood. 

li^terial  which  has  been  preserved  in  alcohol  is  to  be  preferred. 
The  sections  are  placed  in  Borer's  hsBmatoxylin  for  2-5  minutes  only, 
as  a  longer  time  stains  the  rest  of  the  membrane,  and  it  is  advisable  to 

•  Fortsohr.  d.  Med.,  iv.  (1886)  pp.  785-9. 

t  Alboni  Lavori  eaeg.  nell*  Istit.  Fisiol.  Napoli,  1886,  Faac.  1,  pp.  27-9. 

;  Zeitech.  f.  Wifls.  Mikr.,  iv.  (1887)  pp.  216-7. 
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stain  the  oell-nndei  and  the  inyesting  membrane  of  the  bordered  pit  only. 
The  preparation  is  then  washed  in  water,  dehydrated  in  alcohol,  and 
cleared  up  in  oil  of  cloYes.  Clearing  up  acts  very  beneficially,  because 
the  optidd  effect  produced  by  the  corvatore  of  the  pit  is  diminished. 

The  reaction  of  the  bordered  pit  membrane  to  dyes  undoubtedly 
shows  that  it  differs  in  its  chemical  and  physical  relation  from  the  rest  of 
the  membrane  substance.  The  circumstance  that  membranes  of  the 
cambium  cells  and  the  membranes  consisting  chiefly  of  pure  cellulose 
stain  deeply  with  hsdmatoxylin  might  lead  to  the  conclusion  that  in  the 
pit  membrane  we  have  to  deal  with  a  pure  cellulose.  This,  however,  is 
contradicted  by  the  &ct  that  it  stains  deep  red  with  phloroglncin  and 
hydrochloric  acid. 

Staining  Diatoms.* — Prof.  O.  Drude  discusses  the  method  of  staining 
diatoms  as  a  suitable  means  for  obtaining  proper  microscopical  prepara- 
tions. The  methods  which  merely  preserve  the  siliceous  valves,  and 
which  at  one  time  was  the  only  object  aimed  at,  have  since  Pfitzer's 
systematic  classification  (cf.  Hanstein's  *  Beitrage '  and  Schenk's  '  Hand- 
buch  der  Botanik,*  ii.  p.  403)  have  been  recognized  and  adopted,  no 
longer  suffice,  and  must  give  way  to  a  method  which  clearly  shows  and 
permanently  retains  in  the  microscopical  preparation,  the  cell-nucleus 
and  the  endochrome-plates. 

Such  a  method  was  communicated  by  Pfitzer  four  years  ago,t  and  has 
been  employed  by  the  author  with  great  advantage.  It  consists  in 
staining  the  fresh  material  with  picronigrosin :  to  a  saturated  watery 
solution  of  picric  acid  is  added  as  much  of  a  saturated  watery  solution 
of  nigrosin  as  causes  the  mixture  to  assume  a  deep  olive-green  hue. 
This  solution  is  poured  over  the  fresh  BacillariaB,  or  the  rotting  leaves, 
stems,  &c.,  of  water  plants  on  which  they  are  found  are  placed  in  test- 
tubes  filled  with  the  picronigrosin  solution.  The  first  kills  and  fixes, 
the  latter  stains,  the  nucleus  most  strongly,  less  so  the  endochrome- 
plates,  and  very  faintly  the  thin  layer  of  protoplasm. 

The  stained  valves  are  best  mounted  in  balsam,  after  having  been 
thoroughly  washed  with  spirit,  then  dehydrated  with  absolute  alcohol, 
and  cleared  up  in  oil  of  cloves.  Thus  are  obtained  very  useftd  prepara- 
tions which  idiow  beautifully  the  nucleus  and  nuclear  fission,  and  also 
the  endochrome  plates  which  formerly  soon  lost  colour  or  altered  in 
form  and  position.    Glycerin  may  be  also  used  for  mounting. 

Stained  Yeast -preparations.^ — Dr.  P.  Lindner  states  that  the 
behaviour  of  yeast-cells  to  dyes  is  the  same  as  occurs  in  Bacteria.  If 
yeast-cells^  dried  on  cover-glasses  be  placed  in  solutions  of  methylen- 
blue,  gentian-violet,  fachsin,  Bismarck-brown,  &c.,  they  greedily  pick 
up  l^e  dye.  If  the  preparation  be  over-stained  ^e  mistake  is  easily 
obviated  either  by  prolonged  washing  with  distilled  water,  or  by  the 
application  of  spirituous  or  slightly  acidulated  water.  The  spores  too 
behave  in  a  manner  similar  to  the  resting  spores  of  Bacteria.  They  are 
stained  with  difficulty ;  if  this,  however,  ta^e  place,  it  is  extremely  per- 
manent. For  example,  if  they  be  stained  with  fuohsin,  they  may  be 
washed  for  a  long  time,  without  being  decolorized,  while  everydung 
except  the  spores  quickly  loses  its  colour.  In  order  to  stain  the  mother 
and  the  sporeless  cells  e.g.  blue,  it  is  merely  needful  to  immerse  the 

*  SB.  u.  Abb.  Naturwifls.  Geeell.  Isis,  1887,  pp.  8-9. 

t  See  this  JoutdbI,  1888,  p.  445.  %  Wochenachr.  f,  Brauerei,  1887,  p.  77.^ 
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preparation  in  a  solution  of  some  blae  dye.    The  red  spores  do  not  take 
up  the  blue  pigment  at  aU,  while  everyti^ng  else  is  stained  deeply  blue. 

Staining  Lepra  and  Tubercle  Bacilli.* — Dr.  F.  Wesener  makes 
anotiier  reply  to  Prof.  Baumgartner's  criticisms  on  the  methods  for  dis- 
tinguishing between  leprosy  and  tubercle  bacilli.  Throughout  the  con- 
troversy, no  new  facts  have  been  adduced,  and  the  gist  of  the  whole 
seems  to  be  that  the  one  learned  stainer  prefers  his  own  method  to  that 
of  the  other.  They  both  seem  to  agree  that  tubercle,  like  leprosy 
bacilli,  can  be  stained  with  simple  solutions  of  fuchsin  and  methyl- 
Yiolet;  that  there  are,  however,  certain  gradual  differences  between 
them,  the  leprosy  bacilli  taking  up  the  stain  somewhat  more  easily  than 
the  tubercle  bacUli.  Br.  Wesener  distinguishes  his  position  from  that 
of  Baumgartner  by  insisting  that  these  gradual  differences  are  very 
fluctuating,  and  not  always  constant,  and  on  this  ground  that  they  are 
insuf&cient  for  a  reliable  diagnosis :  the  two  methods  givrai  by  Baum- 
gartner for  sections  are  specifdly  unreliable. 

As  both  these  learned  dyers  have  admitted  that  other  data  besides 
those  of  various  stains  (in  so  many  words,  it  must  be  known  beforehand 
which  is  tubercle  and  which  leprosy  tissue)  are  necessary  for  a  certain 
diagnosis,  it  must  be  acknowleged  that  tne  main  point  in  the  con- 
troversy IB  one  which  requires  special  mental  acuteness  for  its  compre- 
hension. 

Speciflcness  of  the  Tubercle  Bacillus  8tain.t — It  is  well  known 
that  Bienstock  and  Gottstein  demonstrated  the  fact  that  certain  non- 
pathogenic bacilli  which  stain  in  the  ordinary  way  with  anilin  dyes  could 
be  so  altered  that  they  were  able  to  be  stained  in  the  same  way  as  tubercle 
bacillus.  To  effect  this  they  were  bred  in  agar-gelatin  medium,  to  which 
about  20  per  cent,  of  fat  was  added.  Dr.  A.  W.  Grigorjew  has  now 
tested  Bienstock's  conclusion,  according  to  which  tubercle  bacilli  owe 
their  peculiar  staining  property  to  an  investment  of  fatty  matter,  which 
prevents  the  decolorizing  action  of  acids.  The  author  cultivated  in  fatty 
media  (l-^O  per  cent.)  Bacillua  anthracis,  B.  Bubtilia^  Clostridium  huiy- 
ricum,  Bacterium  termo,  Staphylococcus  aureus,  and  8.  albus.  All  these 
cultivations  gave  similar  results.  Bacteria  lying  in  the  fat  stained  as 
tubercle  bacilli ;  those  above  or  in  islets  free  from  fat  stained  in  the 
usual  way.  Again,  if  the  former  class  were  acted  on  by  potash,  alcohol, 
or  ether,  their  power  of  assuming  the  specific  stain  vanished,  and  they 
coloured  in  the  usual  way.  The  author  further  points  to  the  significance 
which  the  mixing  of  a  little  fat  with  the  bacteria  on  the  cover-glass  has. 
In  this  case  the  specific  nature  of  the  stain  is  lost.  In  this  way  it  is  even 
possible  to  impart  the  specific  tubercle  stain  to  a  streak  of  albumen,  and 
the  author  concludes  that  his  experiments  justify  him  in  disbelieving 
Bienstock's  explanation,  and  in  supporting  the  existing  theory  as  to  the 
staining  of  tubercle  bacilli. 

Hew  Staining  Fluid,  f — ^Mr.  J.  W.  Boosevelt  recommends  an  iron 
stain,  consisting  of  20  drops  of  a  saturated  solution  of  iron  sulphate, 

*  Centralbl.  f.  Baoteriol.  a.  Parasitenk,  ii.  (1887)  pp.  181-5. 

t  Bnakaja  Medizina,  1886,  Nob.  42  and  43.  Of.  Zeitsohr.  f.  Wiaa  Mikr.,  iv.  (1887) 
pp.  251-2. 

X  New  York  Patholog.  Soc.,  9th  March,  1887.  Cf.  Medical  Becord,  ii.  (1887) 
p.  84. 
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80  grams  water,  and  15>20  drops  pyrogallio  acid.  The  preparation 
assmnes  a  brownish-grey  colour.  It  is  specially  suitable  for  photo- 
miorographic  purposes,  because,  when  united  with  albuminous  tissues,  it 
undergoes  no  further  change. 

Benda*8  Modified  Copper-hsBmatozylin.*— Dr.  G.  A.  Piersol  callB 
attention  to  the  excellence  of  this  reagent;  though  the  method  is 
troublesome  the  results  amply  repay  where  a  careful  study  of  cells  under 
high  powers  is  proposed. 

Tissues  treated  with  chromic  acid  or  Flemming's  solution  stain 
readily,  as  well  as  do  those  hardened  in  alcohol  or  any  other  of  the  usual 
fluids.  For  careful  examination,  stainine  after  cutting  is  advised ;  the 
sections  on  the  slide  or  cover  are  placed  for  8-12  hours  in  an  almost 
saturated  solution  of  cupric  acetate  (to  which  a  few  drops  of  acetic  acid 
may  be  added)  in  the  oven  at  50°  0.,  washed  a  few  minutes  in  two 
changes  of  distilled  water,  and  stained  with  10  per  cent  alcoholic 
solution  of  haematoxylin  until  very  dark  blue;  transferred  dtrecUy  to 
hydrochloric  acid  solution  (1 :  850),  where  they  remain  until  bleached  to 
a  straw  tint ;  after  being  rinsed  in  water  they  are  placed  in  fresh  copper 
solution  until  again  blue.  Should  the  sections  be  too  dark  they  may  be 
again  bleached  in  the  acid  and  passed  through  the  copper  solution  as 
before ;  if  too  pale  they  are  placed  again  in  the  hsBmatoxylin  and  carried 
through  the  solution  as  at  first 

The  advantages  of  the  method  are  certainty  of  good  results  after 
chromic  acid,  control  of  the  intensity  and  ease  of  correcting  faults  of  the 
stain,  and  above  all,  the  excellent  results.  While  the  colour  is  less 
brilliant  than  the  usual  alum-hsBmatoxylin  stainings,  the  crisp,  sharply- 
defined  pictures  furnished  leave  little  to  be  desired,  and  to  those  seeking 
a  precise  and  reliable  stain  after  Flemming's  solution  this  method  is 
confidently  recommended.  Since  the  heBmatoxylin  with  care  and 
occasional  filtering  may  be  repeatedly  used,  and  as  the  copper  solution  is 
readily  prepared  and  inexpensive,  the  method  will  be  found  economical 
and  by  no  means  as  complicated  in  practice  as  on  paper. 

Action  of  Stainin^.t— Dr.  M.  C.  Dekhuyzen  holds,  in  opposition  to 
Griesbach,{  that  staining  is  rather  a  physical  process,  as  in  die  majority 
of  cases  only  molecular  combinations  take  place.  He  classifies  the 
tissues  (material  hardened  in  96°  alcohol)  as  follows : — Mucin,  primitive 
cartilage  capsules  (Ranvier),  gland  cells  of  fundus,  cells  of  pyloric  glands, 
Neumann's  pericellular  substance  in  cartilace,  an  imperfectly  known 
constituent  of  nerve,  and  Henle's  layer  of  uie  internal  sheaUi  of  the 
hair-root  are  basophile,  that  is,  possess  an  inclination  for  basic  and  a 
disinclination  for  acid  dyes.  The  '*  acidophilous  "  constituents  of  tissues 
show  the  opposite  behaviour,  protoplasm  especially,  in  covering  cells 
(<*  Belegzellen ")  and  in  the  lunules  of  Oianuzzi,  connective*tissue 
bundles,  elastin,  decalcified  bone,  muscle,  axis-cylinder,  the  peripheral 
layer  of  cartilage  where  the  cells  are  fiattened,  and  the  secondary  capsules 
of  Banvier  which  lie  immediately  upon  the  cartilage  cells.  Ohromo- 
philia  is  the  property  which  both  classes  may  have  in  common,  although 
it  is  more  marked  in  one  of  them.  Chromatin  and  eleidin  are  chromo- 
philous,  and  both  have  a  preference  for  basic  dyes. 

♦  Amer.  Mod.  Micr.  Journ.,  viil  (1887)  pp.  163-6. 

t  Med.  Contmlbl.,  1886,  No.  61,  pp.  931-2,  and  No.  62,  pp.  946-7. 

t  See  thia  Journal,  1887,  p.  1068. 
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Modification  of  SohiefTerdecker's  Celloidin  Corrosion  l[a88.*^Dr. 
F.  Hochstetter  has  deyised  a  modification  of  Schiefieidecker's  celloidin 
oorrofiion  mass,  whereby  crumbling  of  the  mass  and  any  brittleness  after 
tiie  addition  of  a  large  quantity  of  dye  are  prevented. 

It  is  recommended  to  mix  wa^ed  porcelain  earth  (kaolin)  with 
celloidin.  The  porcelain  earth  is  rubbed  up  with  ether,  to  which  cobalt 
blue,  chrome  yellow,  or  cinnabar  is  added.  To  this  celloidin  of  the 
consistence  of  honey  is  added.  The  quantity  of  the  kaolin  to  be  used 
depends  on  the  size  of  the  yessel  to  be  filled.  If  the  whole  distribution 
area  of  a  yessel  is  to  be  injected,  the  syringe  should  at  first  be  filled  with 
a  thin  injection  mass  containing  less  porcelain ;  afterwards  a  thicker 
mass  should  be  used.  Teichmann's  screw-syringe  is  the  most  suitable 
instrument  for  the  purpose.  A  small  quantity  .of  pure  ether  is  first 
injected ;  this  done  the  mass  is  squirted  in,  at  first  pretty  quickly,  but 
afterwards  more  slowly,  and  the  pressure  of  the  piston-rod  is  kept  up 
nntil  the  mass  begins  to  set  in  the  large  yessels.  This  method  may  be 
adTantageously  employed  for  demonstrating  the  vessels  in  bone  or  those 
lying  immediately  upon  it,  but  for  **  parenchymatous  "  organs  this  mass 
is  not  to  be  recommended.  The  preparations  are  macerated  in  the  cold, 
bleached,  &c. 

Hamilton,  D.  J.— Method  of  eombining  Weigert'i  HsBmatozyliii-Copper  Stain 
for  Hervo-flbre  with  the  use  of  the  Freenng  Microtome. 

Joum.  of  Anat,  XXI.  (1887)  p.  444. 
Li  I  o  H  T  o  N,  W.  B.— Hotel  on  Staining  Vegetable  TisBuei. 

[Cut  a  fresh  green  stem  and  place  the  newly  cut  end  in  one  of  the  usual 
staining  solutions.  The  colouring  matter  will  gradually  be  absorbed  and 
distributed  through  the  tissues.] 

Amer.  Mm.  Micr.  Joum.,  VIU.  (1887)  pp.  194-5. 

IfVASSEBZuo,  £. — Prindpaiiz  proo4d6i  de  Coloration  dee  Baoteriee.    (Principal 

processes  of  staining  Bacteria.)  Jcum,  de  Bot„  L  (1887)  pp.  299-803,  321-4. 

(6)  Moontinff,  including  Slides,  FreaeiratiTe  Fluids,  Ao. 

Fixing  Sections.! — Of  the  three  fixatives  now  in  general  nse — 
shellac,  collodion,  and  albnmen — shellac  is  considered  the  best  for 
objects  colonred  in  toto.  The  carbolic-acid  shellac  introduced  by  Dr.  P. 
Mayer  has  been  fonnd  to  be  unreliable  in  some  respects.  Carbolic  acid 
warm  is  injurious  to  some  tissues,  e.  g.  the  dermis  of  vertebrates.  The 
alcoholic  solution  is  a  perfectly  harmless  fixative.  The  method  of  using, 
now  described  by  Dr.  Mayer,  and  which  differs  in  important  points  from 
the  one  prescribed  by  Giesbrecht,  is  as  follows : — 

(a)  The  object-sUde,  heated  to  about  50°  0.,  is  coated  with  shellac  in 
the  usual  manner,  by  drawing  a  glass  rod  wet  with  the  solution  once  or 
twice  over  its  surface.  As  soon  as  the  slide  is  cool  and  the  film  of 
shellac  hard  and  no  longer  sticky,  the  sections  are  arranged  dry,  and 
then  gently  pressed  down  by  means  of  an  elastic  spatula  (horn  or  metal) 
until  they  lie  fiat  and  smooth  on  the  slide. 

(h)  Expose  the  slide  thus  prepared  to  the  vapour  of  ether.  For  this 
purpoee  the  slide  may  be  placed  in  a  glass  cylinder  of  suitable  size,  and 
closely  stoppered.     The  cylinder  is  placed  in  a  horizontal  position,  or,  at 

•  Anat  Anzeig.,  1886,  pp.  51-2. 

t  Intemat.  Monatsschr.  f.  Anat.  u.  Physiol.,  iv.  (1887)  Heft  2.  Cf.  Amer. 
Natural.,  xxi.  (1887)  pp.  1040-1,  and  this  Journal,  1887,  p.  858,  where  the  author's 
name  was  omitted  through  the  note  being  separated  &om  others  in  printing. 
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least,  80  inclmed  that  the  elide  lies  wholly  above  the  ether.  The  saturation 
of  the  sections  will  be  sufficiently  complete  in  about  half  a  minute. 

(c)  The  slide  is  next  to  be  warmed  in  the  water-bath  in  order  to 
evaporate  the  ether.  The  paraffin  is  then  removed,  and  tiie  mounting 
completed  in  the  usual  manner. 

It  IB  best  to  use  balsam  dissolved  in  turpentine  or  benzole  rather 
than  in  chloroform,  as  the  latter  softens  the  shellac,  and  thus  ofl^i 
loosens  the  sections. 

One  great  advantage  of  this  method  of  using  shellac  is  that  it  permits 
of  arranging  and  flattening  the  sections  on  the  slide.  Ordinarily 
sections  are  placed  while  the  adhesive  coating  is  soft,  and  must  then  lie 
as  tiiey  fieJL 

With  reference  to  collodion.  Dr.  Mayer  remarks  that  it  depends 
entirely  upon  the  quality  of  the  gun-cotton  employed  whether  the 
sections  bear  well  treatment  with  idcohol  and  aqueous  fluids.  When 
sections  are  to  be  stained  on  the  slide,  the  albumen-fixative  is  preferred 
to  collodion.  The  mixture  is  prepared  as  follows: — ^White  of  e^, 
50  grm.;  glycerin,  50  grm.;  sodium  salicylate,  1  grm.  These  m- 
gredients  are  mixed  and  thoroughly  shaken  togetiier,  then  filtered  and 
kept  in  a  well-cleaned  bottle.  Dr.  Mayer  has  kept  this  mixture  three 
years  in  a  good  condition.  Other  antiseptics  have  proved  far  less 
efficient  than  salicylate  of  sodium. 

Substitute  for  Clearing.* — Dr.  O.  A.  Piersol  says  that  clearing 
with  oil  of  cloves  or  other  oil  can  be  omitted  where  the  sections  are  thin, 
especially  when  numerous  and  fixed  to  the  slide  or  cover.  If  the  sections 
be  thoroughly  dehydrated  in  strong  or  absolute  alcohol,  they  may  be 
mounted  directly  in  balsam.  The  slide  with  the  dehydrated  section  is 
removed  from  the  absolute  alcohol,  hastily  drained,  a  drop  of  balsam 
added,  and  the  clean  cover  which  is  for  a  moment  h^d  over  the  flame  is 
applied,  when  the  slide  is  gently  warmed  over  the  lamp.  There  may  be 
cloudiness  at  first  towards  the  edges  of  the  cover,  but  in  a  few  minutes 
(with  large  sections  somewhat  longer)  this  aU  disappears.  After  a  night 
in  the  oven  at  A.(f  0.  these  slides  come  out  with  covers  so  firmly  fixed, 
that  oil-immersions  may  be  used  and  the  covers  cleaned  with  little  fear 
of  shifting. 

Mounting  in  Canada  Balsam  by  the  Exposure  Method.t — It  has 
been  a  matter  of  surprise  to  Mr.  G.  H.  Bryan  that  amongst  the  various 
methods  of  preparing  microscopical  slides,  the  so-called  ** exposure" 
method  (due  to  Mr.  A.  0.  Cole)  of  mounting  in  Canada  balsam  or  other 
gum-resins,  in  which  the  balsam  is  partially  dried  before  the  cover  is 
finally  placed  on  the  slide,  has  received  so  little  notice,  and  he  therefore 
desires  to  call  attention  to  the  advantages  of  this  process  for  mounting 
almost  all  classes  of  objects,  and  also  to  describe  a  slight  modification  of 
it,  by  which  means  such  arranged  objects  as  sections  in  series,  the  various 
parts  of  an  insect  or  other  groups  of  objects  may  be  mounted  in  beJ^un 
without  difficulty. 

The  following  is  a  brief  outline  of  the  exposure  method : — ^Breathe 
thoroughly  on  a  glass  slip,  and  on  it  drop  three  clean  covers,  which  will 
thus  adhere  temporarily  to  the  slip,  or,  if  preferable,  each  may  be  let  fall 

•  Amer.  Mon.  Micr.  Joum.,  viii.  (1887)  p.  155. 
1  Scientif.  Enquirer,  li.  (1887)  pp.  184-6. 
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on  the  tiniest  drop  of  water.  On  each  cover  let  an  object  be  arranged 
in  a  moderately  conyex  drop  of  balsam,  extending  to  bat  not  over  the 
edge  of  the  cover.  Then  pnt  the  specimens  away  for  the  balsam  to  dry 
for  at  least  twelve  hoars  in  a  dast-proof  box. 

When  the  covers  have  been  exposed  long  enongh,  they  may  be  tamed 
over  on  to  warmed  slides,  bat  mast  not  themselves  be  warmed  first. 
The  danger  of  large  air-bubbles  is  diminished  by  placing  or  smearing 
a  little  fresh  balsam  on  the  slide,  and  this  must  be  done  if  there  is  not 
enoagh  balsam  on  the  cover.  If  possible,  the  cover  shoald  be  held  in 
a  pair  of  forceps  and  lowered  horizontally  over  the  slip,  not  on  one 
side  first.  It  is  then  less  liable  to  tilt,  and  the  fresh  balsam  is  squeezed 
ont  symmetrically  round  the  edge  on  pressing  the  cover  down,  and  can 
mostly  be  at  once  taken  off  with  a  knife,  and  the  slide  then  cleaned 
with  spirit,  the  part  under  the  middle  of  the  cover  being  filled  with  the 
exposed  balsam,  which  is  generally  firm  enough  to  keep  from  slipping. 
In  any  case,  the  small  amount  of  soft  balsam  around  the  edge  will  soon 
dry  after  the  rough  scraping,  thus  avoiding  the  long  waiting  required 
before  cleaning  slides  monnted  in  the  usual  way. 

For  mounting  arranged  objects,  we  may  proceed  as  follows :— The 
cover  being  stuck  by  breathing  to  a  slip  as  before,  the  objects  are  all 
neatly  arranged  on  it  in  the  layer  of  balsam,  which  should  not  be  too 
thick.  The  cover  must  now  be  exposed  till  the  balsam  is  nearly  or 
quite  hard — a  week's  exposure  or  longer  may  be  requisite.  The  covers 
must  be  turned  over  on  to  a  cold  slip  into  a  drop  of  soft  balsam  and 
pressed  down,  the  objects  being  fixed  in  their  places  on  tbe  cover  by 
the  hardened  balsam,  which  is  undisturbed.  Scrape  off  the  superfluous 
soft  balsam,  and  put  away  to  dry.  The  streaky  appearance  due  to  the 
two  densities  of  balsam  will  soon  disappear. 

The  author  has  tried  the  above  methods  with  great  success  for 
mounting  whole  insects,  and  parts  of  insects,  under  pressure.  For 
preparing  whole  insects  for  mounting,  it  is  best  to  soak  in  potash,  wash 
in  water  with  a  few  drops  of  acetic  acid,  flatten  out  with  two  pieces  of 
glass,  which  are  tied  together  while  the  specimen  is  soaked  for  a  farther 
period  in  acidulated  water,  then  in  alcohol.  Untie  the  glasses,  float 
the  insect  on  to  a  cover-glass  and  take  it  out,  drain  off  superfluous 
alcohol,  lay  the  cover  on  a  slip,  add  a  drop  of  clove-oil,  which  will 
permeate  tiie  object,  and  the  alcohol  will  mostly  evaporate  in  half  an 
honr  or  more.  Most  of  the  superfluous  clove-oil  may  then  be  drawn  off 
with  a  pointed  tube  and  the  balsam  applied.  Parts  of  insects  may  be 
lifted  from  the  alcohol  into  a  vessel  containing  clove-oil,  and  afterwards 
taken  out  and  laid  out  in  the  balsam  on  tbe  cover.  In  this  way  he  has 
mounted  twelve  parts  of  a  honey-bee  neatly  grouped  on  one  cover,  and 
several  other  '*  type  "  slides,  and  he  thinks  it  will  be  found  that  these 
methods  remove  the  chief  difficulties  of  mounting  in  balsam,  and 
especially  of  mounting  arranged  slides. 

BuFFUAM,  T.  H.— {Arranging  Slides.]  Engl  Mech.,  XL VI.  (1887)  pp.  396-7. 

(6)  Uisoellan^oiui. 

Dissecting  Dish.* — Tbe  following  is  taken  from  one  of  a  series  of 
articles  on  "  the  Naturalist's  Laboratory  **  in  coarse  of  publication  in 
the  journal  noted  at  foot. 

♦  Kuowlodge,  xi.  (1887)  pp.  278-9  (1  fig.). 
1888.  M 
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The  dissecting  disb,  as  its  name  implies,  is  nsefal  for  animals  of  small 
size  only,  such  as  earthworms,  snails,  frogs,  &c.  Although  an  ordinary 
pie-dish  can  be,  and  has  largely  been,  used  for  this  purpose,  it  is 
unquestionably  a  very  imperfect  article.  Let  us  take,  for  example,  a 
frog:  to  learn  its  anatomy  thoroughly,  several  days  of  work  iSiould 
be  spent  upon  its  dissection.    The  dish  should  be  filled  to  the  depth 

Fig.  35. 


c,  cover ;  d,  body  of  dibh ;  />,  bed  of  paraffin. 

of  about  1^  in.  with  a  suitable  mixture  of  paraffin  wax  and  hog's  lard, 
melted  together  at  a  low  temperature,  and  poured,  whilst  still  fluid,  but 
on  the  Terge  of  becoming  solid,  into  the  dish ;  this  will  prevent  any 
marked  after  shrinkage.  The  animal  should  next  be  fastened  upon  the 
paraffin  when  solid,  with  pins,  and  covered,  or  partially  covered,  with 
dilute  spirit.  After  a  day  or  two,  when  some  critical  portion  is  about 
to  be  examined,  the  student  often  finds,  to  his  chagrin,  that  the  liquid 
around  his  dissection  has  insinuated  itself  between  the  sides  of  the  dish 
and  the  edges  of  the  paraffin  bed,  by  an  almost  imperceptible  shrinkage 
of  the  latter,  sufficient,  however,  to  render  it  so  unsteady  as  to  preclude 
the  possibility  of  work  except  with  the  utmost  difficulty.  To  obviate 
any  such  mishaps,  the  (anonymous)  author  has  devised  a  dish,  shown 
in  section  at  fig.  35.  It  may  be  oval  or  oblong  (preferably  the  latter)  in 
shape ;  its  sides  slope  upwards  and  inwards,  and  thus  effectually  prevent 
the  bed  of  paraffin  from  shifting  or  floating  during  the  dissection.  The 
upper  rim  of  the  dish  should  be  indented,  so  as  to  admit  of  a  cover 
which  will  not  easily  slip  off.  Both  dish  and  cover  may  be  made  of 
earthenware,  of  indurated  wood,  or  the  now  paper  bottle  material  invented 
by  Mr.  H.  L.  Thomas. 

Artificial  Serum  for  Computation  of  Blood-corpuscles.*— M.  Mayet 
finds  that  the  disadvantages  of  deformation,  &c.,  which  attend  the  use  of 
all  the  liquids  employed  in  the  computation  of  the  number  of  blood* 
corpuscles,  may  be  avoided  by  using  an  artificial  serum  of  the  following 
composition : — distilled  water,  100  gr. ;  pure  anhydrous  neutral  phos- 
phate of  sodium  2  gr. ;  and  cane-sugar  to  raise  the  density  to  1085. 
The  form  of  the  elements  is  preserved  ;  the  density,  slight  viscosity,  and 
the  presence  of  a  neutral  alkaline  salt  secure  uniform  distribution  of  the 
elements  ;  the  differences  of  level  avoided  in  a  less  dense  medium  are  of 
little  importance;  by  altering  the  focus  the  leucocytes  appear  quite 
distinct  as  brilliant  bodies. 

•  Coroptes  RenduB,  cv.  (1887)  pp.  943-4. 


Digitized  by  CjOOQIC 


ZOOLOGY   AND   BOTANY,   MIOBOSOOPY^   KTO. 


163 


Beeve8*8  Water-bafh  and  Oven. — The  arrangement  of  Dr.  Beeves's 
apparatus  sufficientlj  appears  from  fig.  36.  It  is  heated  by  a  gas- 
burner,  or  placed  over  a  coal-oil  flame. 


Fig.  36. 


Fio.  37. 


Doty's  Balsam  Bottle.— Most  of  the  methods  for  the  manipulation  of 
Canada  balsam  are  open,  it  is  said,  to  the  objections  of  inconvenience, 
wastefulness  and  slowness  which  Mr.  Doty's  bottle, 
fiS*  ^'^i  ^  intended  to  obviate. 

The  reservoir  B  is  a  turnip-shaped  bulb, 
through  the  stopper  C  of  which  passes  a  wire  R. 
One  end  of  the  wire  is  then  bent  into  a  ring  for 
the  finger,  and  the  other  is  tapered  and  ground 
into  the  lower  end  of  the  stem  of  the  bulb,  thus 
forming  a  valve  V. 

In  preparing  for  use,  first  pnt  a  small  quantity 
of  the  solvent  S,  which  is  used  to  dilute  the 
balsam,  into  the  bottle  D,  beiug  careful  that  not 
enough  is  used  to  touch  the  valve;  remove  the 
wire  and  stopper  from  the  bulb  and  close  the 
▼alve  end ;  fill  the  bulb  with  balsam  diluted  so  as 
to  flow  or  drop  freely,  and  replace  the  wire  and 
Btopper. 

The  advantages  of  the  bottle  are : — The  bulb 
can  be  taken  from  the  bottle  and  operated  with 
one  hand ;  the  balsam  is  always  ready  to  flow 
and  will  not  harden  at  the  exit  of  the  bulb ;  the 
flow  can  be  perfectly  controlled;  it  may  be 
operated  continuously ;  it  is  cleanly  and  durable ; 

the  balsam  being  delivered  from  the  lower  end  of  the  tube  is  free  from 
bubbles,  and  being  always  protected  is  free  from  dust. 

Etemod's  Apparatus  for  stretching  Membranes.*  —  Professor  A. 
£temod*s  apparatus  for  stretching  membranes  consists  of  a  nest  of  rings 

•  Zeitachr.  f.  Wise.  Mikr.,  iv.  (1887)  pp.  39-41  (2  figa). 
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(fig.  38),  each  of  which  is  slightly  conical  (fig.  39),  so  that  the  one 
iits  into  its  neighbour  very  easily.  The  npper  side  has  a  bevelled  edge 
c,  which  prevents  too  extended  a  contact  of  the 
membrane  with  the  inner  ring  when  the  membrane 
is  stretched.  The  rings  are  made  of  vulcanite,  a 
substance  which  is  not  attacked  by  the  ordinary 
reagents,  such  as  spirit,  MuUer^s  fluid,  acids,  Ac. 
When  stretched  on  these  rings,  the  object  M — 
mesentery,  epiplasm,  &c. — ^may  be  placed  beneath 
the  Microscope  and  subjected  to  stains  or  fixative 
Fig.  39.  or  other  reagents,  such  as  nitrate  of  silver. 

Determination  of  the  Humber  of  TrichinsB  or 
other  Animal  Parasites  in  Meat* — ^This  is  thus 
effected  by  Prof.  H.  Gage : — After  meat  has  been 
found  to  be  infested  with  parasites,  if  it  is  desired 
to  determine  the  number  in  a  kilogram,  pound,  or  any  other  weight,  a 
section  of  the  meat  is  made  with  some  sharp  instrument,  and  the  thick- 
ness of  the  section  is  measured  by  placing  it  between  two  cover-glasses 
whose  thickness  is  known,  and  then,  after  pressing  the  oover-glasses  quite 
firmly  together,  measuring  the  entire  thickness.  The  thiclmess  of  the 
section  of  meat  is  then  easily  determined  by  subtracting  the  thickness 
of  the  cover-glasses  from  the  number  representing  the  &ckness  of  the 
cover-glasses  and  the  meat,  llie  sections  may  be  from  0  *  1  to  0  *  3  mm. 
in  thickness.  Bemove  the  upper  or  eye-lens  of  the  ocular  of  the 
Microscope,  and  place  on  the  diaphragm  a  piece  of  paper  in  which  a 
small  square  opening  has  been  made,  thus  converting  the  diaphragmatic 
opening  from  a  round  to  a  square  ona  Beplace  the  lens,  and  by  the  aid 
of  a  stage  micrometer  determine  the  value  of  one  side  of  the  square  field 
thus  made.  The  opening  need  not,  of  course,  be  square,  but  it  is  much 
easier  for  most  persons  to  determine  the  area  of  a  square  than  a  circle — 
hence  a  square  is  recommended.  Put  the  section  of  meat  under  the 
Microscope  and  count  the  number  of  parasites  in  the  field,  moving  the 
specimen  and  making  twenty  or  more  counts,  in  order  to  get  an  average 
which  shall  fedrly  represent  the  number  of  parasites  in  one  field.  Find 
the  cubic  contents  of  one  field  by  multiplying  the  thickness  of  the 
section  by  the  number  representing  the  value  of  the  sides  of  the  square 
field.  From  this  compute  the  number  of  parasites  in  an  entire  cubic 
centimetre.  Divide  this  number  by  the  specific  gravity  of  muscle 
(1 '  058),  and  the  result  will  give  the  number  of  parasites  in  one  gram 
of  the  meat.  From  this  the  number  in  one  kilogram  may  be  obtained 
by  simply  adding  three  cyphers  (multiplying  by  1000),  or  in  one  pound 
avoirdupois  by  multiplying  by  453,593,  which  is  the  number  of  grains 
in  one  pound.     The  following  is  an  example :  — 

The  thickness  of  the  section  was  0*27  mm.,  and  the  value  of  the 
square  field  as  seen  in  the  ocular  was  1  *  5  mm.  The  average  number  of 
Trichinse  seen  in  this  field  in  twenty  observations  of  different  portions  of 
the  meat  was  three.  The  cubic  contents  of  the  field  was  0  *  27  x  2  *  5 
X  1  *5  =  0' 6075  cub.  mm.  If  0* 6075  cub.  mm.  contains  three  Trichinm^ 
one  cub.  mm.  will  contain  4*038  of  them,  and  a  cubic  centimetre  or 
gram  would  contain  1000  times  as  much,  or  4938  Trichinsef  providing  it 
weighed  only  as  much  as  distilled  water  at  60°  F.  But  as  musde  weighs 

*  St.  Loais  Med.  and  Surg.  Joamal,  liii.  (1887)  pp.  289-91. 
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1  *  058  as  compared  to  water,  tho  true  number  wonld  be  4937  x  1  *  058 
=  4667  •  3  in  one  gram,  or  4667  •  300  in  a  kilogram,  or  4667  •  3  X  453  •  693 
=  2,117,054  in  one  pound  aToirdupois. 

ModelB  in  Metal  of  Microscopical  Preparations.* — Prof.  E.  Selenka 
prepares  metal  models  from  microscopical  preparations  in  the  following 
way : — ^To  obtain  a  plaster  representation  of  Uie  brain  of  a  yertebrate 
embryo,  the  outlines  of  the  head,  the  external  and  internal  boundary 
lines  of  the  brain  are  drawn  on  paper  from  the  specimen  with  a  camera 
lucida.  According  to  the  size  of  the  separate  sections,  every  second, 
third,  or  fourth  section  is  selected,  the  drawings  are  numbered,  and  then 
carefully  stuck  on  cardboard  of  the  necessary  thickness;  the  reverse 
side  of  the  cardboard  is  covered  with  glue.  The  separate  figures  are 
then  carefully  cut  out.  Small  strips  for  joining  must  of  course  be  left 
in  the  brain.  The  different  layers  of  cardboard  are  then  glued  together  in 
their  proper  order,  and  thus  a  case  model  of  the  head  is  obtained.  Any 
gaps  or  seams  on  the  surface  are  filled  in  with  plaster  of  Paris,  and 
then  the  hollow  model,  which  is  open  behind,  is  filled  with  Wood's  metal 
heated  to  about  75°  C«  When  cool  the  cardbcMurd  is  softened  in  lukewarm 
water  and  then  stripped  off.  The  model  is  next  cut  in  two  with  a  fret- 
saw and  the  internal  surface  of  the  brain  freed  from  the  cardboard. 
Unevenness  of  the  surface  and  holes  are  easily  got  rid  of  with  a  heated 
needle  or  knife,  or  by  touching  up  with  a  stick  of  Wood's  metal  which 
has  been  softened  at  a  gas  jet.  It  is  necessary  to  leave  vent-holes  in  the 
cardboard  model. 

Hew  Reagent  for  Albuminoids.! — Br.  M.  Eronfeld  proposes  a  new 
test  for  the  presence  of  albuminous  substances,  viz.  cdloxan  (=  mesoxa- 
lylurea).  This  substance  forms  crystals  which  are  readily  soluble  either 
in  water  or  alcohol.  From  a  7u>t  solution  there  are  deposited  small 
permanent  crystals  with  1  equivalent  of  water ;  the  larger  crystals  which 
are  obtained  from  a  warm  solution  deliquesce  in  the  air.  Solutions  of 
alloxan  produce,  with  albuminoids,  and  with  some  of  the  products  of  its 
decomposition,  a  red  colour,  which  passes  into  purple,  with  an  unpleasant 
odour.  The  reaction  is  obtained  with  tyrosin,  very  intense  with  aspara- 
ginic acid  and  with  asparagin;  apparently  with  all  those  compounds 
which  contain  in  their  molecules  the  group  CHa .  OH^NHa) .  CO,H. 

Solutions  of  albuminoids  give  the  reaction  more  luowly  than  when  in 
the  solid  form.  In  order  to  be  certain  of  success  it  is  necessary  to 
operate  in  the  cold,  and  to  exclude  as  much  as  possible  the  presence  of 
ammonia ;  solutions  in  alcohol,  water,  or  in  caustic  soda  may  be  used. 
Free  acids  prevent  the  reaction.  The  endosperm  of  seeds,  which  contains 
aleurone  and  sphsBrocrystals,  is  very  convenient  for  experimenting  with 
the  alloxan-reaction. 

White's  Elementary  Microscopical  Manipulation.:;:  — Whilst  it 
might  be  thought  that  the  ground  was  already  fully  occupied  for  works 
on  microscopic  manipulation,  Mr.  T.  Charters  White's  excellent  little 
book  will  be  found  to  meet  a  distinct  want.  More  extensive  treatises  of 
course  exist,  but  this,  in  the  words  of  the  author,  "  is  designed  with  the 
aim  of  affording  the  youngest  beginner  such  directions  for  preparing 

*  SB.  rhysiol.  Med.  Soc  Eriangen,  1886,  Heft  18. 
t  SB.  K.  Akad.  Wias.  Wien,  xciv.  (1887)  p.  135. 

X  White,  T.  C,  *  A  Manual  of  Elementary  Microsoopioal  Manipulation  for  the 
use  of  Amateurs,'  iii.  and  104  pp.,  1  pi.  and  6  fige.    8vo,  London,  1887. 
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objects  of  interest  and  instruction  in  an  elementary  bat  at  the  same  time 
such  a  complete  manner  that,  be  he  the  merest  tyro,  he  may  grasp  their 
details  and  work  out  l^is  studies  with  the  most  satisfactory  results." 

Brun,  J.^Hotet  lur  la  Xiorosoopie  teolmiqae  appliqn^  &  lliiftoire  natnrellA. 
(Notes  on  microecopical  techDique  applied  to  natural  histoiy.) 

Arch.  Set,  Phys.  et  Nat.,  XVH.  (1887)  p.  146. 
Joum.  de  Microgr.^  XL  (1887)  p.  178. 
Harris  and  Power.— Manual  for  the  Phytiologioal  Laboratory. 

4th  ed.,  266  pp.  and  figs.,  8?o,  Paris,  1887. 
Hitchcock,  B.—The  Biological  Examination  of  Water.    lU. 

Amer.  Mon.  Micr.  Jovm,,  VIII.  (1887)  pp.  203-5. 
Miller,  M.  N. — ^Praetioal  Xioroseopy. 

217  pp.  and  126  figs.,  8vo,  New  York,  1887. 
[O 8 born,  H.  L.>- Mioroicope  in  Xedecine. 

Amer,  Mon.  Micr.  Joum.,  VIIL  (1887)  p.  217. 
PiERsoL,  G.  A.— Laboratory  Joi 


[Fixing  reagents  (chromic  acid  the  best).  Benda*s  modified  copper-hsBma- 
toxylin  (supra,  p.  158),  Gelloidin  v.  Paraffin.  Homogeneous  paraffin  (suproy 
p.  151).    Dispensing  with  clearing  (supra,  p.  160).] 

AnuT.  Mon.  Micr.  Joum.,  VIII.  (1887)  pp.  153-5. 
Strnsburger,  E. — ^Microseopic  Botany.    A  Manual  of  the  Microscope  in  Vegetable 
Histology.     Transl.  by  A.  B.  Hervcy. 
[Translation  of  *  Das  Kleine  Botanische  Praoticnm.'J 

382  pp,  8?o,  Boston,  1887. 
Taylor,  T.— The  Cryttallography  of  Butter  and  other  Fats.    IV. 

Amer.  Mon.  Micr.  Joum.,  VIIl.  (1887)  p.  226  (2  pis.). 

ZiEOLER,  E.— Die  Teohnik  dor  histologiBChen  TTnterfloehnng  pathologiseh-anato- 

miseher  Praparate.    (The  technique  of  the  histological  investigation  of  patho- 

logico-anatomical  preparations.)  8yo,  Jena,  1887. 

ZuNE,  A. — Conn  de  mioroicople  m^dioale  et  pharmaoentiqne.    (Oourse  of  medical 

and  pharmaceutical  microscopy.) 

Moniteur  du  Pratiden,  III.  (1887)  pp.  125  and  158. 
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Muting  07  14th  Deokmbeb,  1887,  at  Kino's  Oolleob,  Stband,  W.O., 
THB  Pebsidbnt  (thb  Bsy.  Db.  Dallinokb,  F.R.S.)  IN  THB  Ohaib. 

The  Minutes  of  the  meeting  of  9th  Noyember  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 

The  List  of  Donations  (exclasive  of  exchanges  and  reprints)  received 
since  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donora. 

From 
Dallinger,  Rev.  W.  H.,  LLD.,  F.R.8.,  The  Creator,  and  what  we 
may  know  of  tlie  method  of  GreatioD.    88  pp.    (8?o,  Londou, 
1887) TheAuthor, 

Mr.  Crisp  read  to  the  meeting  the  pre&ce  to  Dr.  Dallinger's  book. 


The  President  said,  that  although  it  would  not  be  imparting  any- 
thing new  to  the  Fellows  to  remark  upon  the  fact  of  the  removal  by 
dea^  of  Mr.  Bolton  since  their  last  meeting,  he  thought  it  was  fitting  to 
make  public  allusion  to  the  fact  in  that  room.  Microscopists  generally 
were  greatly  indebted  to  him  for  the  measures  which  he  had  adopted  to 
enable  them  to  study  a  great  variety  of  living  objects.  His  friends 
moved  the  Government  to  grant  him  a  small  pension  for  the  services  he 
had  rendered  to  science,  but  unfortunately  he  only  lived  to  enjoy  it  for 
a  very  short  period.  Both  as  individuals  and  as  a  Society  they  would 
record  his  death  with  sorrow. 


Mr.  J.  Mayall,  jun.,  described  two  Microscopes  by  Jaubert,  one  of 
which  had  been  described  in  the  Journal  for  1887,  p.  632,  and  the  other 
had  not  yet  been  described. 

Mr.  Michael  said  that,  a  short  time  since,  his  relative,  Mr.  W.  H. 
Michael,  who  was  an  excellent  chemist,  drew  his  attention  to  the  Oleum 
Jtkodii  as  being  a  substance  very  likely  to  prove  advantageous  as  a 
substitute  for  oil  of  cloves  in  cases  where  this  was  usuaUy  employed  in 
the  preparation  of  objects  for  mounting.  He  had  tried  it  for  a  few 
months,  and  it  had  given  results  sufficiently  satisfactory  to  induce  him 
to  bring  it  to  the  notice  of  the  Society.  **  Rhodium  oil,"  as  it  was 
<ximmonly  called,  was  supplied  by  chemists  who  sometimes  thought  it 
bad  to  do  in  some  way  with  the  metal  Rhodium.  It  was,  however, 
obtained  from  Bhodium  Badix — BJtodium  being  a  thorny  shrub  growing 
in  the  Canary  Isles.  The  oil  was  prepared  by  distillation,  and  was  used 
for  two  widely  distinct  purposes.  Firstly,  the  refined  quality  was 
largely  used  in  this  country  by  perfumers,  as  diluted  attar  of  roses ;  and 
secondly,  the  commoner  kind  was  used  by  rat-catchers  on  the  Continent 
for  the  purpose  of  attracting  rats,  which  were  said  to  have  a  great 
partiality  for  it.  Its  value  for  mounting  purposes  was  suggested  to  him 
on  account  of  its  being  an  oil  of  high  penetrating  power,  and  at  the  same 
time  not  being  volatile.    He  had  used  it  for  about  two  months  on  Acari, 
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and  found  that  it  had  three  great  advantages.  First,  when  a  delicate 
object  had  been  prepared  in  spirit  and  was  afterwards  transferred  to  oil 
of  cloyes  it  usually  shrank  back  in  a  degree  that  was  often  detrimental : 
Bhodinm  oil  did  not  cause  it  to  do  this.  Second,  when  a  yery  delicate 
object  with  small  passages  had  been  in  oil  of  cloyes  it  was  often  found 
that  the  oil  of  cloyes  ran  out  quicker  than  the  balsam  ran  in,  resulting 
in  an  appearance  as  if  air  had  got  into  the  tissues :  this  was  avoided  by 
the  use  of  Bhodinm  oil.  Third,  an  object  could  be  transferred  direct 
to  this  oil  from  water  or  dilute  acetic  acid  without  the  necessity  of 
passing  it  through  spirit.  It  gave  as  good  results  as  oil  of  doves,  and 
renderod  mounting  in  the  last  named  respect  a  somewhat  less  trouble- 
some process. 

Mr.  Earop  inquired  if  Mr.  Michael  had  tried  it  upon  anything  else 
than  insect  preparations  ?  It  seemed  to  him  somewhat  strange  that  an 
essential  oil  should  be  miscible  with  water. 

Mr.  Michael  said  he  had  tried  it  upon  a  few  other  objects,  but  had 
not  much  histological  work  to  try  it  upon  at  present  He  found  that  it 
did  not  produce  any  milkiness  in  objects  transferred  to  it  from  water. 

Mr.  Suffolk  asked  if  it  was  easily  procurable  ? 

Mr.  Michael  said  he  thought  it  could  be  got  at  almost  any  chemist's, 
especially  such  as  supplied  materials  to  perfumers;  but  the  finer 
quality  should  be  asked  for. 


The  President  said  he  was  not  yet  able  to  give  any  practical 
account  of  the  piece  of  apparatus  which  he  held  in  his  hand,  but  he 
thought  the  Fellows  present  would  be  interested  to  know  that  it  was  the 
first  condenser  made  with  the  new  German  glass.  It  had  a  numerical 
aperture  of  1  *4,  working  at  the  same  distance  as  the  achromatic  conden- 
ser also  made  b^  Messrs.  Powell  &  Lealand,  but  this  was  also  practically 
apochromatic.  He  had  not  yet  had  the  pleasure  of  trying  it,  but  he 
hoped  to  De  able  to  do  so  in  a  very  short  time. 


Mr.  T.  B*  Bosseter's  paper  "  On  the  Generative  Organs  of  Ostra- 
coda  "  was  read  by  Prof.  Bell. 

Prof.  Bell  said,  with  regard  to  the  question  of  motion  in  the  sperma- 
tozoa, he  did  not  think  that  the  observations  were  really  out  of  agree- 
ment with  Prof.  Huxley,  who  probably  meant  that  there  was  no  active 
movement  Of  course,  if  there  were  absolutely  no  movement,  it  was 
tolerably  certain  that  at  no  distant  period  the  race  would  become  extinct, 
so  that  by  the  expression,  "  totally  deprived  of  mobility,"  he  supposed 
was  meant  that  they  had  not  the  same  activity  as  that  of  the  flagellate 
forms. 

Mr.  Michael  thought  it  was  a  fact  that  no  motion  could  be  made  out 
in  the  case  of  several  of  the  Arthropods.  Mr.  CampbeU  said  in  his 
paper  that  he  could  not  detect  any  motion  in  the  spermatozoa  of  some  of 
the  spiders,  and  he  had  himself  found  the  same  thing  in  the  case  of  some 
of  the  Acari, 

Prof.  Bell  thought  that  the  only  cases  in  which  flagellate  spermato- 
zoa occurred  were  in  the  Scorpions  and  in  Limulus, 

Prof.  Stewart  supposed  it  was  rather  a  lapsm  Itngum  on  the  part  of 
Prof.  Bell  when  he  said  the  flagellate  spermatozoa  were  rare  amongst 
these  classes,  because  amongst  the  insects  they  found  them  to  be  all — or 
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nearly  all — flagellate.  Again  also,  as  to  the  remark  about  the  inaotiyitj 
of  the  spermatozooids  being  comparatiye,  he  thought  the  difficulty  was 
hardly  so  great  as  imagined.  Supposing  the  fertilizing  spermatozoa  to 
be  absolutely  motionless,  he  did  not  see  why  the  race  should  on  that 
account  become  extinct,  because  in  this  case  they  had  an  instance  of  true 
copulation,  in  which  these  bodies  were  introduced  completely  within  the 
passage  of  the  female  organ,  and  it  was  quite  conceivable  that  by  the 
contraction  of  its  walls  they  might  be  eTeutually  brought  into  contact 
with  the  ovum.  In  the  other  case  mentioned  it  might  be  that  an  amoe- 
bifoim  action  was  subsequently  taken  on,  because  it  seemed  that  a  ray  or 
burr-like  form  was  in  itself  practically  unfit  to  be  carried  up  the  duct 
of  the  female. 

Mr.  A.  W.  Bennett  said  that  in  the  case  of  one  very  large  class  of 
plants — the  Florideso— the  spermatozoa  were  entirely  devoid  of  the 
power  of  motion. 

Prof.  Bell  pointed  out  that  the  amoeboid  motions  in  the  case  of  the 
higher  Crustacea  had  been  noticed  by  a  Bussian  observer. 


Mr.  W.  M.  Haskell's  paper,  ^  Note  on  Micrcuteriaa  americana  BaHs 
and  its  varieties,"  was  read  by  Mr.  Crisp  (supra^  p.  7). 

Mr.  A.  W.  Bennett  said  that  this  paper  struck  him  as  being  one  of 
▼ery  great  interest ;  but  to  those  who  had  given  up  the  idea  of  fixity  of 
species  it  was  a  matter  of  arrangement  whether  they  regarded  them  as 
different,  or  as  varieties  of  the  same  species.  The  genus  Micraaterias 
was  one  of  the  most  interesting  of  the  Desmidiece,  because  of  the  com- 
paratively large  size  and  great  beauty  of  many  of  the  forms.  The 
author  spoke  of  the  great  advantage  which  would  accrue  from  a  mono- 
graph of  the  Desmidiead,  but  he  thought  if  they  had  a  complete  mono- 
graph of  only  Micra$teri(i8  it  would  be  of  inestimable  value.  Que  of  the 
whole  group  would  be  a  matter  of  such  enormous  labour  thai  it  could 
hardly  be  hoped  for.  He  could  completely  corroborate  what  the  author 
said  as  to  the  very  great  variety  of  forms  which  existed  in  individuals  of 
the  same  species.  He  thought  this  paper  was  a  contribution  to  science, 
for  which  the  Society  ought  to  be  grateful. 


The  following  Instruments,  Objects,  &o.,  were  exhibited  :— 

Mr.  Bolton : — Canthoeamptus  minutua, 

Mr.  Burgess: — Carterina  spiculotesta  Carter,  Baine  Island,  Torres 
Strait. 

Mr.  Crisp :— Jaubert's  Microscopes  (2). 

Mr.  Guimaraens : — ^Diatoms  from  6ysran,  Government  of  Simbirsk, 
Bussia  (^  new  deposit). 

Mr.  Michael : — Specimen  of  Mounting  Medium  in  which  01.  Bhodii 
had  been  used. 

Hew  Fellows :— -The  following  were  elected  Ordinary  Fellows : — 
Messrs.  0.  Spence  Bate,  F.B.S.,  W.  Laurence  Gadd,  F.C.S.,  and  Bev. 
Thomas  S.  Emg. 


1888.  N 
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MxKTiNo  or  11th  Januabt,  1888,  at  Kino's  Colleok,  Stband,  W.C, 
THK  Pbssidknt  (the  Bsy.  Db.  Dallinobb,  FJK.S.)  IN  THX  Chaib. 

The  Minutes  of  the  meeting  of  14th  December  last  were  read  and 
confirmed,  and  were  signed  by  the  President. 


The  List  of  Donations  (exclusive  of  exchanges  and  reprints^  received 
since  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donors. 

From 
M*Co7,  F.,  Prodromufl  of  the  Zoology  of  Yictoria.    Decades  1-14.     The  Gotfemment 

Svo,  Melbourne,  1878-87       of  Victoria, 

The  President  said  that  since  their  last  meeting  the  death  had  oc- 
curred of  Dr.  Arthur  Farre,  F.B.S.,  who  was  formerly  Professor  of 
Obstetrics  in  King's  College  and  a  Physician  Extraordinary  to  the 
Queen,  and  who  was  also  one  of  the  first  supporters  of  the  Society 
(elected  in  1840)  at  a  time  when  it  held  a  position  very  different  from 
that  which  it  occupied  at  the  present  day.  He  was  one  of  those  who 
had  actively  assisted  in  bringing  microscopy  to  its  present  condition  of 
prominence,  and  his  death  would  be  recorded  with  sorrow. 

Mr.  Crisp  also  referred  to  the  death  of  Mr.  Lettsom,  formerly  a 
Fellow  of  the  Society,  and  who  was  speciaUy  interested  in  the  optical 
questions  connected  with  the  Microscope.  The  death  of  Mr.  Danoer 
had  also  taken  place,  who,  although  not  knowo  to  them  as  an  attendant 
at  the  meetings,  had  in  former  years  done  much  useful  work  in  con- 
nection with  microscopy. 

Mr.  Crisp  read  the  list  of  nominations  for  Officers  and  Council  for 
the  ensuing  year,  to  be  elected  at  the  Annual  Meeting  in  February. 

Mr.  J.  J.  Vezey  and  Mr.  W.  W.  Beeves  were  elected  Auditors  of  the 
Treasurer's  accounts. 


Mr.  Crisp  gave  notice,  on  behalf  of  the  Council,  of  the  alterations  in 
the  Bye  Laws  which  it  was  intended  to  present  to  the  Annual  Meeting 
for  adoption.  In  consequence  of  alterations  made  from  time  to  time 
in  certain  of  the  Bye  Laws,  the  wording  of  others  required  revision 
in  order  to  make  them  consistent,  and  some  additions  had  also  appeared 
to  be  advisable.  The  nature  of  the  proposed  alterations  was  then 
explained  to  the  meeting,  and  the  proof  of  the  Bye  Laws  as  amended 
was  laid  on  the  table. 


Prof.  Stewart  exhibited  a  specimen  of  a  Lamellibranchiate  shell 
which  he  said  possessed  some  peculiar  features  of  a  very  interesting 
character,  and  which,  although  often  figured,  were  not  generally  known 
to  biologists  at  large.  In  some  of  the  Mollusca  the  individuals  were 
monoecious,  but  in  ^ose  where  the  sexes  were  separate  the  female  shell 
was  usuaUy  larger  than  the  male  and  also  differed  considerably  in  shape, 
as  shown  by  tbe  drawings  of  each,  which  he  made  upon  the  board.  In 
the  genus  Thecalia  the  female  shell  exhibited  a  peculiarity  which  was 
quite  unique;    this  genus  contained  only  two  species,  of  which  am- 
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camerata  was  the  one  to  which  the  Bpecimen  shown  helonged.  As  age 
adyanced  the  mantle  became  folded  back  upon  itself  in  a  very  curious 
manner,  and  simultaneously  with  this  there  occurred  a  similar  infolding 
of  the  contiguous  portions  of  the  shell,  by  which  two  depressions  were 
produced,  forming  a  fusiform  chamber  when  the  two  valyes  came 
together.  In  this  cavity  the  embryonic  shells  were  to  be  found.  In 
the  specimens  exhibited  this  chamber  was  well  seen,  although  with  few 
exceptions  the  embryos  had  been  removed. 

Edmonds's  Automatic  Mica  Stage,  rotating  by  clockwork,  was  exhi- 
bited and  described.  It  had  been  devised  by  Mr.  John  Edmonds,  of 
Hockley,  formerly  President  of  the  Birmingham  Microscopical  Society 
(mpraj  p.  111).  

Mr.  Crisp  said  that,  though  having  by  experience  become  wary  as  to 
small-type  paragraphs  appearing  at  the  bottom  of  newspaper  columns 
haying  marvellous  headings,  but  found  at  the  end  to  be  advertisements 
(such  as  "  A  False  Swain  and  a  Deluded  Spinster,"  which  advocated  a  hair 
.  nostrum),  he  was  taken  in  by  an  article  which  was  placed  at  the  head  of  a 
column  and  had  attracted  his  attention  by  the  reference  to  '*  The  Micro- 
scope" and  "The  many  puzzling  secrets  revealed  by  this  wonderful 
instrument"  On  reading  it  the  article  was  found  to  be  an  ingeniously 
worded  advertisement  of  a  wonderful  **  cure."  It  was  the  first  time  that 
he  had  seen  the  Microscope  thus  made  use  of  by  advertisers  as  a  victim 
(^suprat  p.  138).  

Mr.  A.  W.  Bennett  gave  a  resumS  of  his  paper  on  '*  Fresh-water 
Algse  of  the  English  Lake  District.  II.  With  descriptions  of  a  new  genus 
and  five  new  species,"  in  continuation  of  his  previous  communication 
on  the  same  subject  (supra,  p.  1). 

The  President  said  Mr.  Bennett's  paper  was  a  most  important  contri- 
bution to  their  knowledge  of  a  subject  which  he  had  made  so  specially 
his  own.  Only  one  who  was  a  master  of  this  branch  of  science  could 
recognize  the  new  species  in  this  manner,  not  only  amongst  British 
organisms,  but  also  in  the  case  of  foreign  forms. 


Dr.  0.  Onlliver  read  a  paper  on  Pelomyxa  palusfria  (supra,  p.  11). 

Prof.  Stewart  thought  that  the  Fellows  were  much  to  be  congratu- 
lated upon  the  information  which  they  had  received  in  this  paper.  The 
practice  of  staining  in  the  course  of  the  examination  of  these  lowly 
organisms  had  long  been  employed  in  rendering  the  nucleus  of  the  cell 
more  distinct ;  but,  so  far  as  he  was  aware,  this  was  the  first  occasion 
in  which,  in  addition  to  staining,  sections  had  lieen  made.  There  were 
of  course  many  instances  in  which  this  could  not  be  done  with  advan- 
tage ;  but  in  the  case  before  them,  in  consequence  of  the  large  size  of 
the  organism,  section-cutting  had  been  possible,  and  the  results  had 
been  so  encouraging,  that  he  hoped  it  would  be  applied  in  other  cases 
also.  If  they  took  a  Pelomyxa  they  would  see  on  a  front  view  a  large 
creature  very  much  like  an  Amc^a,  and  also  like  it,  containing  masses 
of  granules,  which  moved  forward  along  those  portions  of  the  creature 
which  were  extended  in  the  direction  in  which  it  intended  to  move.  If 
they  looked  at  it  edgeways,  they  would  see  no  difference  between  the 
endoplasm  and  the  exoplasm,  so  long  as  they  looked  at  it  in  the  ordinary 
way,  but  if  it  was  stained  the  granulated  structure  was  at  once  revealed. 


Digitized  by 


Google 


172  PBOOXEDIKaS  Of  THE  SOOmTY. 

The  appearance  of  the  nnclenB  of  the  cell  would  lead  to  the  notion  that 
such  cells  might  perhaps  be  swarm-spores ;  careful  observation  would, 
howeyer,  be  necessary  to  establish  this  as  a  fact.  As  regarded  classifica- 
tion, he  should  not  be  surprised  if  it  ultimately  turned  out  that  these 
organisms  had  a  nearer  relation  to  the  true  Heliozoa  than  to  the  more 
lowly  Afncebse. 

The  President  expressed  the  thanks  of  the  meeting  to  Dr.  Gulliyer 
for  his  paper,  and  also  to  Prof.  Stewart  for  his  remarks  upon  the  subject. 
He  thought  that  if  one  of  the  tendencies  of  fifteen  or  twenty  years  ago  had 
been  to  conclude  that  there  was  no  structure  in  low  organisms  of  the 
type  of  that  before  them,  it  was  equally  certain  that  the  tendcQcy  of  the 
present  day  was  to  show  that  there  was  structure  throughout  This  was 
not  yet  established ;  but  even  yet,  if  it  should  appear  that  the  endosaro 
was  without  structure,  it  was  still  certain  that  the  ectosarc  was  shown  to 
be  full  of  structure. 

Mr.  E.  M.  Kelson  handed  round  for  inspection  two  photographic 
positives,  one  of' Amphipleura  peUtAcida  and  the  other  of  a  kind  of  fungus 
gTQwth  which  attacked  calcareous  sand  as  described  by  Mr.  J.  G.  Waller 
in  the  '  Journal  of  the  Quekett  Microscopical  Club '  (vol.  i.  p.  845).  This 
object  presented  some  photographic  difficulty  because  of  its  non-actinic 
colour.  With  regard  to  the  other,  he  might  remark  that,  in  resolving 
diatoms  with  oblique  light,  it  was  essential  to  decide  whether  they  in- 
tended to  focus  upon  the  rei^  surface  or  upon  the  optical  image  produced 
in  a  higher  plane,  in  consequence  of  the  double  nature  of  the  structure 
of  the  valve.  In  the  latter  case,  they  would  obtain  a  result  such  as  he 
exhibited,  which  was  a  photograph  of  the  optical  image,  and  not  of  the 
real  diatom.  He  also  exhibited  the  focusing  screen  for  use  in  the  nncro- 
camera  which  he  described  at  the  previous  meeting  of  the  Society. 

Mr.  Nelson  also  called  attention  to  a  curious  optical  effect,  for  which 
at  present  he  was  unable  to  account.  In  a  flat  box  he  had  placed  a 
glass  positive  of  Amphipleura  pellucida,  which  was  viewed  as  a  trans- 
parency through  a  piece  of  tube  fitted  at  right  angles  to  the  surfiuic.  If 
this  was  looked  at  when  held  towards  a  surface  of  light,  such  as  an  opal 
lamp-shade  or  a  "  sun-light "  gas-burner,  the  black  lines  appeared  to  be 
slightly  smaller  than  the  white  lines ;  but  if  it  was  turned  towards  a 
small  light  at  a  distance,  then  the  black  lines  appeared  very  large,  and 
the  white  ones  were  reduced  to  mere  threads.  The  scale  of  the  photo- 
graph showed  that  the  effect  was  not  due  to  the  operation  of  the  first 
diffi^ction  spectrum ;  and  it  was  still  more  curious  to  note  that  in  the 
case  of  another  positive  taken  from  the  same  negative,  and  upon  the  same 
scale,  this  optical  illusion  was  not  observed. 

The  following  Instruments,  Objects,  &o.,  were  exhibited  :— 

Mr.  Crisp : — Edmonds's  Mica  Stage. 
Dr.  G.  Gulliver: — Pelomyxa paluatria. 

Mr.  Nelson : — ^Photomicrographs.  Diffraction  effect  of  Amphipleura 
pelludda. 

Prof.  Stewart : — Thecalia  concameraia. 


Hew  Fellows: — The  following  were  elected  Ordinary  Fellows: — 
Messrs.  H.  Williams  Case,  Hahnemann  Epps,  Thomas  W.  Kirk,  and  F. 
Baymond. 
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rV. — On  the  Type  of  a  new  order  of  Fungi. 
By  Georqb  MA8SBB,  F.B.M.S. 

(Read  Uih  March,  1888.) 
Platb  IV. 

The  Rev.  M.  J.  Berkeley  and  Mr.  C.  E.  Broome,  in  describing  a 
collection  of  fongi  from  Ceylon,  established  the  genns  Artocreas, 
characterized  as  follows: — " Receptacnlmn  commune  distinctnm; 
hymeninm  planum  e  sporis  mf^nis  pulveraceum."  *  Two  species  are 
described — A,  poroniseforme  B.  and  Br.,  from  Ceylon,  which  the 
authors  state,  in  a  note  following  the  specific  diagnosis,  as  **  looking 
just  hke  an  imperfect  Crudbulum**  The  second  species,  A.  Micheneri 
BerL  and  Curt.,  from  Cuba  and  the  United  btates,  resembles  in 
general  appearance  a  Corticium  with  a  determinate,  thickened,  raised 
margin,  and  agrees  with  the  authors'  conceptions  as  to  the  afiinities  of 
the  genus  in  the  order  Thelephoreae,  and  must  henceforth  be  considered 
as  the  type.  A.  poronissforme,  although  agreeing  with  the  generic 
character  given  aboye  in  having  a  distinct  receptacle  and  plane  surface 
(not  hymenium)  powdered  witib  large  spores,  proves  on  microscopic 


EXPLANATION  OF  PLATE  IV. 


Fig.  1. — Matula  poronixforme ;  nat.  size. 
„    2. — ^Vertical  section  of  same,  showing  peridium  and  septa  of  gleba,  spores 

removed ;  nat.  size. 
^    3. — Vertical  section  of  young  plant,  showing  peridium,  a ;  epiphragm,  6  ; 

and  thick  septa  springing  from  inner  surface  of  peridium,  c,  x  15 

diam. 
„    4. — ^Vertical  section  of  old  plant,  showing  the  thin  remains  of  the  septa  and 

mass  of  spores  (the  latter  drawn  larger  than  their  proportion  to 

magnification  of  section)  x  15  diam. 
,,    5. — ^Transverse  section  of  old  plant  at  some  distance  below  the  apex,  x  15 

diam. 
„    6. — Section  showing  structure  of  the  peridium,  x  400  diam. 
„    7. — Section   through   a   septum  of  a  young  plant;    a  a,  monosporoua; 

6  6,  bisporous  bcksidia,  x  400  diam. 
„    8. — Spores,  x  400  diam. 


♦  Joum.  Linn.  Soc.  Lond.,  xiv.  p.  73. 
1888. 
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examination  to  haye  no  affinity  whateyer  with  the  Thelephorese,  nor 
eyen  the  Hymenomycetes,  bat  with  the  Cbstromycetes,  and  eyen 
here  not  agreeing  with  any  estabUshed  order,  bnt  combining  the 
salient  morjmological  features  of  ilie  Hymenogastreae  and  Nidnkriese 
respectiyely. 

The  plant  grows  on  dead  branches,  originating  beneath  the  bark, 
throngh  which  it  bursts  in  the  form  of  a  minute  ball,  that  soon  expands 
at  the  apex,  and  assumes  a  cup-like  form,  more  or  less  cylinorical, 
or  slightly  expanded  upwards,  measuring  when  full-grown  &t)m 
4-6  mm.  across,  and  about  the  same  in  height.  Before  bursting 
•  through  the  bark,  a  yertical  section  is  circular  in  outline,  about  2  mm. 
diameter,  with  an  irregular  base,  owing  to  unequal  neuetration  of  the 
mycelium  into  the  substratum,  and  consists  externally  of  thick-walled, 
colourless,  asisptate,  closely  interwoven  hyphse,  averaging  about  5  fjL 
diameter.  At  the  base  of  the  plant  this  tissue  is  more  abundant  and 
convex  towards  the  centre,  resembling  in  form  the  so-called  columella 
in  some  species  of  Lycoperdon.  If  the  section  is  exactly  median,  a 
minute  yertical  slit  in  the  outer  thick-walled  tissue  is  seen  at  the  apex, 
which  at  first  suggests  the  idea  of  a  pore  or  ostiolum,  as  in  the 
perithecium  of  a  iSpA«Wa,  but  careful  examination  shows  the  slit  to 
be  the  result  of  load  arrest  of  the  peripheral  thick-walled  hypha,  the 
innermost  portion  being  alone  present,  forming  the  base  of  what 
appears  at  this  stage  of  development  as  a  minute  cylindrical  depression 
aoout  10  fi  deep.  The  central  portion  consists  of  compactly  inter- 
woven, thin-walled,  septate  hyphsB,  about  3  fi  thick,  which  change 
towards  the  periphery  mto  the  thick-waUed  type  already  described.  A 
few  of  the  latter  are  also  to  be  seen  in  the  central  portion,  which  at 
this  period  exhibits  no  further  differentiation.  After  breaking  through 
the  bark,  the  plant  measures  about  4  mm.  across,  and  is  yet  subglobose 
and  flattened  above.  The  apical  slit  now  appears  as  a  circular  depres- 
sion about  3  mm.  across,  its  floor  forming  an  epiphragm  closing  the 
flattened  apex,  and  continuous  with  the  inner  portion  of  the  slightly 
incurved  external  thick-walled  tissue,  now  differentiated  as  a  peridinm. 

At  this  stage  of  development  a  vertical  section  shows  a  highly  differ- 
entiated internal  structure  (fig.  3),  which  appears  to  be  completed  during 
the  period  occupied  by  the  plant  in  bursfing  through  the  barL  The 
external  thick-walled  tissue  now  appears  as  a  homogeneous  layer  about 
1  mm.  thick,  sharply  defined  internally  from  the  central  portion  except 
at  certain  points,  and  constitutes  the  peridinm.  The  central  portion  or 
gleba  is  broken  up  into  numerous  irregular  loculi  by  dense  septa  that 
are  continuous  with  the  inner  surface  of  the  peridinm  at  numerous  points. 
The  septa  contain  a  few  thick-walled  hyphsB,  but  consist  mostly  of  the 
thin-walled  septate  type,  which  run  more  or  less  parallel  in  the  central 
portion,  the  free  ends  and  numerous  lateral  branches  bending  outwards 
to  form  the  lateral  walls,  which  at  first  meet  in  the  centre  of  the  locoli, 
only  recognizable  at  this  period  by  the  parallel  arrangement  of  the 
central  components  of  the  septa.  In  some  instances  the  hypha  along 
the  central  line  of  a  septum  oecome  more  or  less  disorganized  at  an 
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early  period,  bat  there  is  no  approach  to  a  definite  separation  into 
isolated  peridiola.  All  the  free  tips  that  clothe  the  sides  of  septa  appear 
to  become  converted  into  basidia,  which  are  very  primitive  in  stracture, 
being  slightly  or  not  at  all  thickened  at  the  apex,  and  producing  nsually 
a  single  spore,  which  at  first  appears  as  an  obovate  terminal  cell, 
attached  by  a  broad  base.  In  rare  instances  two  spores  spring  from 
the  apex  of  a  clavate  basidinm.  This  type  of  hymenial  structare  agrees 
with  that  of  Hyinenogaster  decoruSy  as  figured  by  Tulasne.*  While 
the  spores  are  still  yonng  and  obovate,  they  are  set  free  by  the  total 
disappearance  of  the  basidia,  afterwards  becoming  spherical,  and  increas- 
ing considerably  in  size,  measuring  wheu  fully  developed  from  24-28  /jl 
in  diameter,  including  the  smooth  colourless  epispore,  from  3-4  //.  thick. 
Succeeding  basidia  produce  spores  further  and  further  from  the  centre 
of  the  locmi,  which  become  filled  with  spores,  the  septa  consequently 
becoming  tlunner,  until  at  last  nothing  remains  but  the  central  portion 
compost  of  paraJlel  hyphae,  separating  loculi  densely  crowded  with 
spores,  which,  owing  to  partial  gelification  of  the  thick  epispore,  become 
80  agglutinated  together  as  to  remain  attached  for  some  time  when  a 
section  is  placed  in  water.  Contemporaneous  with  the  above  changes 
in  the  gleba,  the  upper  incurved  portion  of  the  peridium  becomes  erect 
or  very  slightly  renexed,  and  the  epiphragm  disappears,  the  mature 
plant  resembling  a  fully  develo[)ed  Mcidium  full  of  spores,  but  I  have 
not  been  able  to  discover  in  any  specimen  the  notched  margin  to  the 
peridium  as  represented  in  Berkeley's  figure. 

From  the  above  description  it  will  be  seen  that  the  leading  features 
of  the  plant  under  consiaeration  are  (1)  a  peridium  closed  above  by 
an  epiphragm  until  all  differentiation  is  completed ;  (2)  a  gleba  broken 
np  mto  numerous  cavities  or  loculi  by  dissepiments  or  septa  bearing 
basidia  on  their  free  surfaces.  The  first  character  conclusively  proves 
the  plant  to  belong  to  the  Gastromycetes ;  the  two  combined  as 
conclusively  prove  tnat,  although  not  without  affinities,  it  cannot  be 
placed  in  any  hitherto  defined  order.  The  presence  of  a  peridium 
closed  by  an  epiphragm  indicates  relationship  with  the  Nidulariead 
but  the  gleba  possesses  a  structure  unknown  in  this  order,  whereas  it 
agrees  perfectly  with  that  of  the  HvmenogastresB,  but  in  the  latter 
the  peridium  is  indehiscent,  and  altnough  of  minor  importance,  the 
species  are  subterranean.  It  has  been  suggested  that  the  indehiscent 
peridium  in  the  Hymenogastreas  is  connected  with  the  subterranean 
habit,  and  that  a  species  developing  above  ground  might  be  expected 
to  have  a  dehiscent  peridium.  This  idea  may  be  theoretically  correct. 
It  is  true  that  subterranean  species  belonging  to  all  groups  are  inde- 
hiscent, but  it  is  not  equally  true  that  allied  forms  growing  above 
ground  are  always  dehiscent,  as  should  be  the  case  according  to  the 
idea  given  above.  Scleroderma^  Polysaccum,  &c.,  are  alliSl,  grow 
above  ground,  and  are  indehiscent.  IFnder  the  circumstances  it  has 
been  considered  advisable  to  propose  the  genus  Artocreas  as  the  type 

♦  FuDgi  Hypogw,  lab.  x.  fig.  ix.  % 
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of  a  new  order,  occnpying  a  podtion  exactly  intermediate  between 
the  Nidulariacead  and  the  HymenogastreaB.  I  may  state  that  Dr. 
Cooke  concurs  with  this  view. 

MatvIesB^  noy.  ord. 

Peridimn  primnm  dansnm,  dein  apertmn.  Gleba  mnltilocniaris, 
dissepimentis  crassis,  non  scissilibus  pendioque  continnis.  GellnlaB  vel 
locuh  ad  parietes  hymeniferaB,  basidiis  cylindrids  yel  subclayatiSy 
1-2  sporis. 

McUula  Mas&  n.  gen.  Peridinm  sessile,  prima  setate  globosnm 
mox  cylindricum,  regniariter  apice  dehiscens.  Gleba  maltUocalaris, 
loculis  rotundato-irregularibns.    SporaB  globosae. 

if.  poroniseforme  Mass.  Erumpens;  peridinm  subcylindricum, 
ochraceam.  Sporse  globosae,  hyalinse,  24-28  fju  diam.  Artocreas 
poroniseforme  B.  &  Br.    Joom.  Linn.  Soc.  Lond.,  xiv.  p.  73,  pi.  2, 

fig-  5- 

Enimpent     Originating  below  the  bark,  which  is  at  first  raised  iu 

a  wart-like  manner,  and  eventually  raptured,  the  plant  emerging  as 
a  smooth  ochraceous  ball,  which  afterwards  expands  into  a  cup-like 
peridinm,  open  at  the  apex,  and  crowded  with  spores  at  first  aggluti- 
nated together.  The  colour  of  the  peridinm  varies  from  pale  nifous 
to  ochraceous. 

On  dead  branches.    Ceylon. 
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v.— The  President's  Address. 
By  the  Eev.  W.  H.  Dallinobb,  LL.D.,  F.B.S.,  P.L.S.,  &c. 

(Annual  Meeting,  8th  Ftbrttary,  1888.) 

BsTBOSPEOT  may  involve  regret  bat  can  scarcely  involve  anxiety. 
To  one  who  fully  appreciates  the  actual,  and  above  all,  the  potential 
importance  of  tms  Society,  in  its  bearing  upon  the  general  progress 
of  scientific  research  in  every  field  of  physical  inquiry,  the  responsi- 
bilities of  President  will  not  be  lightly,  whilst  they  may  certainly  be 
prondly  undertaken. 

I  think  it  may  be  now  fairly  taken  for  granted  that,  as  this 
Society  has  from  the  ontset  promoted  and  pointed  to  the  higher 
scientific  perfection  of  the  Microscope,  so  now,  more  than  ever,  it  is 
its  spedal  fonction  to  place  this  in  tne  forefront  as  its  raison  d'etre. 
The  Microscope  has  been  long  encash  in  the  hands  of  amateur  and 
expert  alike,  to  establish  itself  as  an  mstrument  having  an  application 
to  ever^  actual  and  conceivable  department  of  human  research ;  and 
whilst  m  the  earlier  days  of  this  Society  it  was  possible  for  a  zealous 
Fellow  to  have  seen,  and  been  more  or  less  &miliar  with,  all  the  appli- 
cations to  which  it  then  had  been  put,  it  is  different  to-day.  Special- 
ists in  the  most  diverse  areas  of  research  are  assiduously  applying 
the  instrument  to  their  various  subjects,  and  with  results  that,  if  we 
would  estimate  aright,  we  must  survey  with  instructed  vision  the 
whole  ground  which  advancing  science  covers. 

From  this  it  is  manifest  that  this  Society  cannot  hope  to  enfold, 
or  at  least  to  organically  bind,  to  itself  men  whose  objects  of  research 
are  so  diverse. 

But  these  are  all  nevertheless  linked  by  one  inseverable  bond : 
it  is  the  Microscope ;  and  whilst,  amidst  the  inconceivable  diversity 
of  its  applications,  it  remains  majiifest  that  this  Society  has  for  its 
primary  object  the  constant  progress  of  the  instrument,  whether  in 
its  mechanical  construction  or  its  optical  appliances;  whether  the 
improvements  shall  bear  upon  the  use  of  high  powers  or  low  powers  ; 
whether  it  shall  be  improvement  that  shall  apply  to  its  commercial 
employment,  its  easier  professional  application,  or  its  most  exalted 
scientific  use ; — so  long  as  this  shall  be  the  imdoubted  aim  of  the 
Boyal  Microscopical  Society,  its  existence  may  well  be  the  pride  of 
Englishmen,  and  will  commend  itself  more  and  more  to  men  of  all 
countries. 

This,  and  this  only,  can  Uft  a  Society  of  this  sort  out  of  what  I 
believe  has  ceased  to  be  our  danger,  that  of  forgetting  that  in  propor- 
tion as  the  optical  principles  of  the  Microscope  are  understood,  and 
the  theory  of  microscopical  vision  is  made  plain,  the  value  of  the 
instrument  over  every  region  to  which  it  can  be  applied,  and  in  all 
the  varied  hands  that  use  it,  is  increased  without  definable  limit. 
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It  is  therefore  by  such  means  that  the  true  interests  of  science  are 
promoted. 

It  is  one  of  the  most  admirable  features  of  this  Society  that  it 
has  become  cosmopolitan  in  its  character,  in  relation  to  the  instm- 
ment,  and  all  the  eyer-improving  methods  of  research  employed  with 
it.  From  meeting  to  meeting  it  is  not  one  country  or  one  continent 
even  that  is  represented  on  our  tables.  Nay  more ;  not  only  are  we 
made  familiar  with  improvements  brought  from  every  civilized  part 
of  the  world,  referring  alike  to  the  Microscope  itself  and  every 
instrument  devised  by  specialists  for  its  employment  in  every  depart- 
ment  of  research,  but  also,  by  the  admirable  persistence  of  Mr.  Crisp 
and  Mr.  John  Mayall,  jun.,  we  are  familiarized  with  every  discovery 
of  the  old  forms  of  the  instrument  wherever  found  or  originally 
employed. 

The  value  of  all  this  cannot  be  over-estimated,  tor  it  will,  even 
where  prejudices  as  to  our  judgment  may  exist,  gradually  make 
more  and  more  clear  that  this  Society  exists  to  promote  and  acknow- 
ledge improvements  in  every  constituent  of  the  Microscope,  come 
from  whatever  source  they  may;  and  in  connection  with  this,  to 
promote  by  demonstrations,  exhibitions,  and  monographs  the  finest 
applications  of  the  finest  instruments  for  their  respective  purposes. 

To  give  all  this  its  highest  value,  of  course  the  theoretical  side  of 
our  ins^ment  must  occupy  the  attention  of  the  most  accomplished 
expeiis.  We  may  not  des|  air  that  our  somewhat  too  practic^  past 
in  this  respect  may  right  itself  in  our  own  country ;  but  meantime 
the  splendid  work  of  German  students  and  experts  is  placed  by  the 
wise  editors  of  our  Journal  within  the  reach  of  alL 

I  know  of  no  higher  hope  for  this  important  Society  than  that  it 
may  continue  in  ever  increasing  strength  to  promote  criticism,  and 
welcome  from  every  quarter  of  the  world  whatever  will  improve  the 
Microscope  in  itself  and  in  any  of  its  applications,  from  the  most 
simple  to  the  most  complex  and  important  in  which  its  employment 
is  possible. 

There  are  two  points  of  some  practical  interest  to  which  I  desire 
for  a  few  moments  to  call  your  attention.  The  former  has  reference 
to  the  group  of  organisms  to  which  I  have  for  so  many  years  directed 
your  attention,  viz.  the  "  Monads,"  which  throughout  I  have  called 
"  putrefactive  organisms." 

There  can  be  no  longer  any  doubt  that  the  destructive  process  of 
putrefaction  is  essentially  a  process  of  fermentation. 

Ihe  fermentative  saprophyte  is  as  absolutely  essential  to  the 
setting  up  of  destructive  rotting  or  putrescence  in  a  putrescible  fluid  as 
the  torula  is  to  the  setting  up  of  alcoholic  fermentation  in  a  saccharine 
fluid.  Make  the  presence  of  torulae  impossible  and  you  exclude  vrith 
certainty  fermentative  action. 

In  precisely  the  same  way  provide  a  proteinaceous  solution, 
capable  of  the  highest  putrescence,  but  absolutely  sterilized,  and  placed 
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in  an  optically  pure  or  absolutely  calcined  air;  while  these  con- 
ditions are  maintained,  no  matter  wnat  length  of  time  may  be  suffered 
to  elapse,  the  putrescible  fluid  will  remain  absolutely  without  trace  of 
decay ;  but  suffer  the  slightest  infection  of  the  protected  and  pure 
air  to  take  place,  or,  from  some  putrescent  source,  inoculate  your 
sterilized  fluid  with  the  minutest  atom,  and  shortly  turbidity,  offen- 
sive scent,  and  destructiye  putrescence  ensua 

As  in  the  alcoholic,  lactic,  or  butyric  ferments,  the  process  set  up 
is  shown  to  le  dependent  upon  and  concurrent  with  the  yegetative 
processes  of  the  demonstrated  organisms  characterizing  these  fer- 
ments, so  it  can  be  shown  with  equal  clearness  and  certainty  that 
the  entire  process  of  what  is  known  as  putrescence  \b  equally  and 
as  absoluteljr  dependent  on  the  yital  processes  of  a  giren  and  dis- 
coyerable  series  of  organisms. 

Now  it  is  ^uite  customary  to  treat  the  fermentatiye  agency  in 
imtrefaction  as  if  it  were  wholly  bacterial ;  and  indeed  the  putr^ac- 
tive  group  of  bacteria  are  now  known  as  saprophytes,  or  saprophytic 
bacteria,  as  distinct  from  morphologically  similar,  but  physiologically 
dissimilar  forms  known  as  parasitic  or  pathogenic  bacteria. 

It  is  indeed  usually,  and  justly  admitted,  that  B.  termo  is  the 
exciting  cause  of  fermentatiye  putrefaction.  Cohn  has,  in  tAct,  con- 
tended that  this  is  the  distinctive  ferment  of  all  putrefactions,  and 
that  it  is  to  decomposing  proteinaceous  solutions  what  TortUa  cerevisias 
is  to  the  fermenting  flmds  containing  sugar. 

In  a  sense  this  is  no  doubt  strictly  true.  It  is  impossible  to  find 
a  decomposing  proteinaceous  solution  at  any  stage  without  finding  this 
form  in  vast  abundance. 

But  it  is  well  to  remember  that  in  nature  putrefactive  ferments 
must  go  on  to  an  extent  rarelj  imitated  or  followed  in  the  laboratory. 
As  a  rule  the  pabulum  in  which  the  saprophytic  organisms  are  pro- 
vided and  *'  cultured "  is  infusions,  or  extracts  of  meat  carefully 
filtered ;  and  if  vegetable  matter  is  used,  extracts  of  fruit,  treated 
with  equal  care,  and  if  needful  neutralized,  are  used  in  a  similar  way. 
To  these  may  be  added  all  the  forms  of  gelatin,  employed  in  films, 
masses,  and  so  forth. 

But  in  following  the  process  of  destructive  fermentation,  as  it 
takes  place  in  large  masses  of  tissue,  animal  or  vegetable,  but  &r 
preferably  the  former,  as  they  lie  in  water  at  a  constant  temperature 
of  from  tiO^  to  65°  F.,  it  will  be  seen  that  the  fermentative  process 
is  the  work,  not  of  one  organism,  nor,  iudging  by  the  standard  of 
our  present  knowledge,  of  one  specified  class  of  vegetative  forms,  but 
by  organisms  which,  though  related  to  each  other,  are  in  many 
respects  greatly  dissimilar,  not  only  morphologically,  but  also  embryo- 
logically  and  even  physiologically. 

Moreover,  although  this  is  a  matter  that  ydll  want  most  thorough 
and  efficient  inquiry  and  research  to  understand  properly  its  condi- 
tions, yet  it  is  sufficiently  manifest  that  these  organisms  succeed  each 
other  in  a  curious  and  even  remarkable  manner.    Each  does  a  part 
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in  the  work  of  fermentatiye  destraction,  each  aids  in  splitting  up  into 
lower  and  lower  oomponnds  the  elements  of  which  the  masses  oi 
degrading  tissue  are  composed ;  while  apparently,  each  set  in  torn 
does,  by  yital  action  coupled  with  excretion,  (1)  take  up  the  sub- 
stances necessary  for  its  own  growth  and  multiplication ;  (2)  carry 
on  the  fermentatiye  process ;  and  (3)  so  change  the  immediate  pabulum 
as  to  giye  rise  to  conditions  suitable  for  its  immediate  successor. 
Now  the  point  of  special  interest  is  that  there  is  an  apparent  adapta- 
tion in  tne  form,  functions,  mode  of  multiplication,  and  order  of 
succession  in  these  fermentatiye  organisms  which  is  deeerying  of  study 
and  fraught  with  instruction. 

Let  it  be  remembered  that  the  aim  of  nature  in  this  fermentatiye 
action  is  not  the  partial  splitting  of  certain  organic  compounds  and 
their  reconstruction  in  simpler  conditions ;  but  the  ultimate  setting 
free  by  saprophytic  action  of  the  elements  locked  up  in  great  masses 
of  or^nic  tissue— the  sending  back  into  nature  of  the  only  material 
of  which  future  organic  structures  are  to  be  composed. 

I  haye  said  that  there  can  be  no  question  whatoyer  that  Bacterium 
termo  is  the  pioneer  of  saprophytes :  exclude  B.  tei'mo  (and  therefore 
with  it  all  its  congeners),  and  you  can  obtain  no  putre&ction.  But, 
whereyer  in  ordinary  circumstances  a  decomposable  organic  mass,  say 
the  body  of  a  fish,  or  a  considerable  mass  of  the  flesh  of  a  terrestrial 
animal,  is  exposed  in  water  at  a  temperature  of  60^  to  65^  F. 
B.  termo  rapidly  appears,  and  increases  with  a  simply  astounding 
rapidity.  It  clothes  the  tissues  like  a  skin,  and  ^  difiuses  itself 
throughout  the  fluid. 

The  exact  chemical  changes  it  thus  eflfects  are  not  at  present  clearly 
known,  but  the  fermentatiye  action  is  manifestly  concurrent  with  i^ 
multiplication.  It  finds  its  pabulum  in  the  mass  it  ferments  by  ite 
yegetative  processes.  But  it  also  produces  a  visible  change  in  the 
enyeloping  fluid,  and  noxious  gases  continuously  are  thrown  off. 

In  the  course  of  a  week  or  more,  dependent  on  the  period  of  the 
year,  there  is— not  inevitably,  but  as  a  rule — a  rapid  accession  of 
spiral  forms,  such  as  Spirillum  voluians,  S.  Undula,  and  similar 
forms,  often  accompanied  by  Bacterium  lineola,  and  the  whole  inter- 
spersed still  with  inconceiyable  multitudes  of  B.  termo. 

These  invest  the  rotting  tissues  like  an  elastic  ganpent,  but  are 
always  in  a  state  of  movement.  These  again  manifestly  further  the 
destructive  ferment,  and  bring  about  a  softness  and  flaccidity  in  the 
decomposing  tissues,  while  t£ey  without  doubt,  at  the  same  time 
haye,  oy  their  vital  activity  and  possible  secretions,  affected  the 
condition  of  the  changing  organic  mass.  There  can  be,  so  £eu:  as  my 
observations  go,  no  certainty  as  to  when,  after  this,  another  form  of 
organism  will  present  itself;  nor  when  it  does,  which  of  a  limited 
series  it  will  be.  But  in  a  majority  of  observed  cases,  a  loosening  of 
the  living  investment  of  bacterial  forms  takes  place,  and  simul- 
taneously with  this,  the  access  of  one  of  two  forms  of  my  putrefactive 
monads.     They  were  amongst  the  first  we  worked  at;    and  have 
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been,  by  means  of  recent  lenses,  amongst  the  last  revised.  Mr.  S. 
Kent  named  them  Cereomonas  typical  and  Monas  Dallingeri  respec- 
tively. They  are  both  simple  oval  forms;  but  the  former  has  a 
flagellom  at  both  ends  of  tne  longer  axis  of  tiie  body,  while  the 
latter  has  a  single  fla^ellum  in  front. 

Their  ]^rincipal  difference  is  in  their  mode  of  mol^lication  by 
fission  and  in  the  genetic  method  of  germ  production.  The  former  is 
in  every  way  like  a  Bacterium  in  its  mode  of  self-division.  It  divides, 
acquiring  for  each  half  a  flagellum  in  division,  and  then,  in  its  highest 
vigour,  in  about  four  minutes,  each  half  divides  again. 

The  second  form  does  not  divide  into  two,  but  into  many ;  and 
thus,  although  the  whole  process  is  slower,  it  developes  with  greater 
rapidity.  But  both  ultimately  multiply,  that  is,  commence  new 
generations  by  the  equivalent  of  a  sexual  process. 

These  would  average  about  four  times  the  size  of  Bacterium 
iermo ;  and  when  once  they  gain  a  place  on  and  about  the  putrefy- 
ing tissues,  their  relatively  powertul  and  incessant  action,  their 
enormous  multitude,  and  the  manner  in  which  they  glide  over,  under, 
and  beside  each  other  as  they  invest  the  fermenting  mass,  is  worthy 
of  dose  study.  It  has  been  the  life-history  of  these  organisms,  and 
not  their  relations  as  ferments,  that  has  specially  occupied  my  fullest 
attention ;  but  it  would  be  in  a  high  degree  interesting  if  we  could 
discover  or  determine  what,  besides  the  vegetative  or  organic  processes 
of  nutrition,  is  being  effected  by  one  or  both  of  these  organisms  on 
the  fast-yielding  mass.  Still  more  would  it  be  of  interest  to  discover 
what,  if  any,  changes  were  wrought  in  the  pabulum  or  fluid  gener- 
allv ;  for  aftor  some  extended  observations  I  have  found  that  it  is 
only  after  one  or  other,  or  both  of  these  organisms  have  performed 
their  part  in  the  destructive  ferment  that  subsequent  and  extremely 
interesting  changes  arise. 

It  is  true  that  in  some  three  or  four  instances  of  this  saprophytic 
destruction  of  organic  tissues,  I  have  observed  that,  after  tne  strong 
bacterial  investment,  there  has  arisen,  not  the  two  forms  just  named, 
nor  either  of  them,  but  one  or  other  of  the  striking  forms  now  called 
Tetramitus  rostratus  and  Polytama  tt/vella;  but  this  has  been  in 
relatively  few  instance&  The  rule  is,  that  Cereomonas  typica  or  its 
congener  precede  other  forms  that  not  only  succeed  them  in  pro- 
motmg  and  carrying  to  a  still  further  point  the  putrescence  of  the 
fermenting  substratum,  but  appear  to  be  aided  in  tne  accomplishment 
of  this  by  mechanical  means. 

By  this  time  the  mass  of  tissue  has  ceased  to  cohere.  The  mass 
has  largely  disintegrated,  and  there  appears  amongst  the  countless 
bacterial  and  momd  forms  some  one,  and  sometimes  even  three 
forms,  that,  whilst  they  at  first  swim  and  gyrate,  and  glide  about  the 
decomposing  matter,  which  is  now  much  less  closely  invested  by 
Cereomonas  typica,  or  those  organisms  that  may  have  acted  in  its 
place,  they  also  resort  to  an  entirely  new  mode  of  movement. 

One  of  these  forms  is  Heteromita  rostrata,  which,  it  will  be 
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remembered,  in  addition  to  a  front  flagellam,  has  also  a  long  fibre  or 
flagellum-like  appendage  that  gracefully  trails  as  it  swims.  At  certain 
periods  of  their  life  these  forms  anchor  themselves  in  conntless  billions 
all  over  the  fermenting  tissues,  and,  as  I  have  described  in  the  Uie- 
history  of  this  form,*  they  coil  their  anchored  fibre  as  does  a  vorti- 
cellan,  bringing  the  body  to  the  level  of  the  point  of  anchorage,  then 
shoot  oat  the  body  with  liffhtning-like  rapidity,  and  bring  it  down 
like  a  hamm^  on  some  pomt  of  the  decomposition.  It  nsts  here 
for  a  second  or  two  and  repeats  the  process;  and  this  is  taking 
place  by  what  seems  almost  like  rhytnmic  movement  all  over  the 
rotting  tissna  The  resolts  are  scarcely  visible  in  the  mass ;  but  if 
a  gronp  of  these  organisms  be  watched,  attached  to  a  small  particle 
of  the  fermenting  tissne,  it  will  be  seen  to  gradually  diminish,  and  at 
length  to  disappear. 

Now  there  are  at  least  two  other  similar  forms,  one  of  which, 
Heteromita  undnaia.  is  similar  in  action,  and  the  other  of  which, 
Dallingeria  Drysdali,  is  mnch  more  powerful,  being  possessed  of  a 
double  anchor,  and  springing  down  upon  the  decadent  mass  with 
relatively  far  greater  power. 

Now  it  is  under  the  action  of  these  last  forms,  that  in  a  period, 
varying  from  one  month  to  two  or  three,  the  entire  substance  of  the 
organic  tissues  disappears,  and  the  decomposition  has  been  designated 
by  me  "  exhausted  ;  nothing  being  left  in  the  vessel  but  slightly 
noxious  and  pale  grey  water,  charged  with  carbonic  acid,  and  a  fine 
bufi'-coloured  impalpable  sediment  at  the  bottom. 

My  purpose  is  not,  by  this  brief  notice,  io  give  an  exhaustive,  or 
even  a  sufficient  account  of  the  progress  of  fermentative  action,  by 
means  of  saprophytic  organisms,  on  great  masses  of  tissue ;  my  obser- 
vations have  been  incidental,  but  they  lead  me  to  the  conclusion  that 
the  fermentative  process  is  not  only  not  carried  through  by  what  are 
called  Saprophytic  Bacteria,  but  that  a  series  of  fermentative  organisms 
arise,  which  succeed  each  other,  the  earlier  one  preparing  the  pabulum 
or  altering  the  surrounding  medium,  so  as  to  render  it  highly  fevour- 
able  to  a  succeeding  form.  On  the  other  hand,  the  succeeding  form 
has  a  special  adaptation  for  carrying  on  the  fermentative  destrnctiou 
more  efBciently,  from  the  period  at  which  it  arises,  and  thus  ultimately 
of  setting  free  the  chemical  elements  locked  up  in  dead  organic  com- 
pounds. 

That  these  later  organisms  are  saprophytic,  although  not  bacterial, 
there  can  be  no  doubt.  A  set  of  experiments  recorded  by  me  in  the 
*  Proceedings '  of  this  Societv  some  years  since,  would  go  far  to  establish 
this.t  But  it  may  be  readily  shown,  by  extremely  simple  experiments, 
that  these  forms  will  set  up  fermentative  decomposition  rapidly,  if  in- 
troduced in  either  a  desiccated  or  living  condition,  or  in  the  spore 
state,  into  suitable  but  sterilized  pabulum. 

Thus,  while  we  have  specific  ferments  which  bring  about  definite 

*  Mod.  Mior.  Journ.,  xi.  (1874)  pp.  7  et  sea, 
t  Ibid.,  xvi.  (1876)  p.  288. 
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and  specific  results ;  and  while  even  infusions  of  proteid  substances 
may  oe  exliaustively  fermented  by  saprophytic  JDacteria,  the  most 
important  of  all  ferments  —  that  by  which  nature's  d^  organic 
masses  are  removed — is  one  which  is  brought  about  by  the  successive 
vital  activities  of  a  series  of  adapted  organisms,  which  are  for  ever  at 
work  in  every  region  of  the  earth. 

There  is  one  other  matter  of  some  interest  and  moment  on  which 
I  would  say  a  few  words.  To  thoroughly  instructed  biologists  such 
words  will  be  quite  needless :  but  in  a  Society  of  this  kind,  the  possi- 
bilities that  lie  in  the  use  of  the  instrument  are  associated  with  the 
contingency  of  large  error,  especially  in  the  biology  of  the  minuter 
forms  of  life,  unless  a  well-grounded  biological  knowledge  form  the 
basis  of  all  specific  inference,  to  say  nothing  of  dedaction. 

I  am  the  more  encouraged  to  speak  of  the  difficulty  to  which  I 
refer,  because  I  have  reason  to  know  that  it  presents  itself  again  and 
again  in  the  provincial  Societies  of  the  country,  and  is  often  adhered 
to  with  a  tenacity  worthy  of  a  better  cause.  I  refer  to  the  danger 
that  always  exists,  that  young  or  occasional  observers  are  exposed  to, 
amidst  the  complexities  of  minute  animal  and  vegetable  life,  of  con- 
cluding that  they  have  come  upon  absolute  evidences  of  the  transforma- 
tion of  one  minute  form  into  another;  that,  in  £act,  they  have 
demonstrated  cases  of  Heterogenesis. 

This  difficulty  is  not  diminished  by  the  fact  that,  on  the  shelves  of 
mobt  Microscopical  Societies  there  is  to  be  found  some  sort  of  litera- 
ture written  in  support  of  this  strange  doctrine. 

You  will  pardon  me  for  allusion  to  the  field  of  inquiry  in  which  I 
have  spent  so  many  happy  hours.  It  is,  as  you  know,  a  region  of 
life  in  which  we  touch,  as  it  were,  the  very  margin  of  living  things. 
If  nature  were  capricious  anywhere,  we  might  expect  to  find  her  so 
here ;  if  her  methods  were  in  a  slovenly  or  only  half-determinod  con- 
dition, we  might  expect  to  find  it  here.  But  it  is  not  so.  Know 
accurately  what  you  are  doing ;  use  the  precautions  absolutely  essen- 
tial, and  through  years  of  the  closest  observation  it  will  be  seen  that 
the  vegetative  and  vital  processes  generally,  of  the  very  simplest  and 
lowhest  life-forms,  are  as  much  directed  and  controlled  by  immutable 
laws  as  the  most  complex  and  elevated. 

The  life-cycles,  accurately  known,  of  monads,  repeat  themselves  as 
accurately  as  those  of  Botifers  or  Plaoarians. 

And,  of  course,  on  the  very  surfece  of  the  matter  the  question  pre- 
sents itself  to  the  biologist  why  it  should  not  be  so.  The  irrefragable 
philosophy  of  modern  biology  is  that  the  most  complex  forms  of 
living  creatures  have  derived  their  splendid  complexity  and  adapta- 
tions from  the  slow  and  majestically  progressive  variation  and  survival 
from  the  simpler  and  the  simplest  forms.  If,  then,  the  simplest  forms 
of  the  present  and  the  past  were  not  governed  by  accurate  and  un- 
changing laws  of  life,  how  did  the  rigid  certainties  that  manifestly 
and  admittedly  govern  the  more  complex  and  the  most  complex  come 
into  play  ? 
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If  onr  modern  philosophy  of  biology  be,  as  we  know  it  is,  trne, 
then  it  mnst  be  very  strong  evidence  indeed  that  woold  lead  us  to 
conclude  that  the  laws  seen  to  be  oniyersal  break  down  and  cease 
accurately  to  operate,  where  the  objects  become  microscopic,  and  our 
knowledge  of  them  is  by  no  means  full,  exhanstiTe,  and  clear. 

Moreover,  looked  at  in  the  abstract,  it  is  a  little  difficult  to  con- 
ceive why  there  should  be  more  uncertainty  about  the  life-processes 
of  a  group  of  lowly  living  things,  than  there  should  be  about  the 
behaviour,  in  reaction,  of  a  given  group  of  molecules. 

The  triumph  of  modem  knowledge  is  a  knowledge — which  nothing 
can  shake — that  nature's  processes  are  immutable.  The  stability  of 
her  processes,  the  precision  of  her  action,  and  the  universahty  of  her 
laws,  are  the  basis  of  all  science,  to  which  biology  forms  no  exception. 
Once  establish,  by  dear  and  unmistakable  demonstration,  the  life- 
history  of  an  organism,  and  truly  some  change  must  have  come  over 
nature  as  a  whole,  if  that  life-history  be  not  the  same  to-morrow  as 
to-day ;  and  the  same  to  one  observer,  in  the  same  conditions,  as  to 
another. 

No  amount  of  paradox  would  induce  us  to  believe  that  the  com- 
bining proportions  of  hydrogen  and  oxygen  had  altered  in  a  specified 
expenmenter's  hands  in  synthetically  producing  water. 

We  believe  that  the  melting-point  of  platmum  and  the  freezing 
point  of  mercury  are  the  same  as  they  were  a  hundred  years  ago, 
and  as  they  will  be  a  hundred  years  hence. 

Now  carefully  remember  that,  so  £ELr  as  we  can  see  at  all,  it  must 
be  so  with  Ufe.  Life  inheres  in  protoplasm  ;  but  jnst  as  you  cannot 
get  abstract  matter — that  is,  matter  vnth  no  propei*ties  or  modes  of 
motion — so  vou  cannot  get  abstract  protopuism.  Every  piece  of 
living  protoplasm  we  see  has  a  history :  it  is  the  inheritor  of  countless 
millions  of  years.  Its  properties  have  been  determined  by  its  history. 
It  is  the  protoplasm  of  some  definite  form  of  life  which  has  inherited 
its  specific  history.  It  can  be  no  more  false  to  that  inheritance  than 
an  atom  of  oxygen  can  be  false  to  its  properties. 

All  this,  of  course,  within  the  lines  of  the  great  secular  processes 
of  the  Darwinian  laws,  which,  by  the  way,  could  not  operate  at  all  if 
caprice  formed  any  part  of  the  activities  of  nature. 

But  let  me  give  a  practical  instance  of  how  what  appears  like  &ct 
may  override  philosophy,  if  an  incident,  or  even  a  group  of  incidents, 
per  86,  are  to  control  our  judgment. 

Eighteen  years  ago  I'was  paying  much  attention  to  Yortioellad. 
I  was  observing  with  some  pertmacity  Vorticella  convaJlaria — for  one 
of  the  calices  was  in  a  strange  and  semi-encysted  state,  while  the  re- 
mainder were  in  full  normal  activity.  I  watched  with  great  interest 
and  care,  and  have  in  my  folio  still  the  drawings  made  at  the  time. 
The  stalk  carrying  this  individual  calyx  fell  upon  the  branch  of  vege- 
table matter  to  which  the  Vorticeilan  was  attached,  and  the  cafyx 
became  perfectly  globular,  and  at  length  there  emerged  from  it  a 
small  form,  with  which  in  this  condition  I  was  quite  unfamiliar.     It 
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was  small,  tortoise-like  in  form,  and  crept  over  the  branch  on  setaB  or 
hair-like  pedicles ;  but  carefully  followei,  I  found  it  soon  swam,  and 
at  length  got  the  long  neck-like  appendage  of  Amphileptus  anser  ! 

Here,  then,  was  the  cup  or  calyx  of  a  defimte  v  orticellan  form 
changing  into  (?)  an  absolutely  different  Infusorian,  viz.  Amphileptua 
anser! 

Now,  I  simply  risported  the  fact  to  the  Liverpool  Microscopical 
Society,  with  no  attempt  at  inference ;  but  two  years  after  I  was  able 
to  explain  the  mystery,  for,  finding  in  the  same  pond  both  V.  conval- 
laria  and  A.  anser,  I  carefully  watched  their  movements,  and  saw  the 
AmphUeptus  seize  and  struggle  with  a  calyx  of  Convallaria,  and 
absolutely  become  encysted  upon  it,  with  the  results  that  I  had  re- 
ported two  years  before. 

And  there  can  be  no  doubt  but  this  is  the  key  to  the  cases  that 
come  to  us  again  and  again,  of  minute  forms  suddenly  changing  into 
forms  wholly  unlike.  It  is  happily  amongst  the  virtues  of  the 
man  of  science  to  '^  rejoice  in  tne  truth/'  even  though  it  be  found 
at  his  expense ;  and  true  workers,  earnest  seekers  for  nature's  methods, 
in  the  obscurest  fields  of  her  action,  will  not  murmur  that  this  source 
of  danger  to  younger  microscopists  has  been  pointed  out,  or  recalled 
to  them. 

And  now  I  bid  you,  as  your  President,  farewell.  It  has  been  all 
pleasure  to  me  to  serve  you.  It  has  enlarged  my  friendships  and  my 
interests ;  and,  although  my  work  has  linked  me  with  the  Society  for 
many  years,  I  have  derived  much  profit  from  this  more  organic  union 
with  it ;  and  it  is  a  source  of  encouragement  to  me,  and  will,  I  am 
sure,  be  to  you,  that,  after  having  done  with  simple  pleasure  what  I 
could,  I  am  to  be  succeeded  in  this  place  of  honour  by  so  distinguished 
a  student  of  the  phenomena  of  minute  life  as  Dr.  Hudson.  I  can 
but  wish  him  as  happy  a  tenure  of  office  as  mine  has  been. 
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SUMMARY 

OP  OURBEMT  BB8BAROHV8  BELATINO  TO 

ZOOLOGY    AND    BOTANY 

(principally  Invertehrata  and  Cryptogamia), 

MICROSCOPY,   &c., 

INCLUDING  ORIGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS,* 


ZOOLOGY. 

A.    VBBTEBBATA :— Embryology,  Histology,  and  Gkeneral. 

a.  Embryology.f 

Polar  Globule  of  Mammalian  0Yiim4 — Prof.  G.  Bellonci  deecribes 
the  formation  of  a  polar  globule  in  the  ovarian  ova  of  several  mammals 
— mole,  guinea-pig,  and  rabbit.  His  best  results  were  obtained  from 
the  two  former.  What  he  observed  in  the  rabbit  ovum  was  less  satis- 
factory. He  notes  and  figures  the  pos'tion  of  the  germinal  vesicle  at 
the  animal  pole,  the  transformation  of  the  uucleus,  the  epindlo,  tho 
equatorial  aggregation,  in  one  good  instance  the  formation  of  two  well- 
formed  "  ooronaB,"  and  the  actual  separation.  In  the  formed  polar 
globule  he  was  never  able  to  demonstrate  a  morphologically  complete 
nucleus.  He  discusses  the  question  of  the  really  cellular  nature  of 
these  extruded  elements,  and  compares  what  he  has  observed  in 
manimals  with  other  cases  of  karyokinesis.  In  an  appended  paper  be 
discusses  certain  curious  phenomena  of  segmentation  in  the  ovarian  ova 
of  mole  and  rabbit,  which  suggest  the  beginniug  of  parthenogenesis,  but 
are  more  probably  interpreted  as  phenomena  of  degeneration. 

Vestiges  of  Zonary  Decidua  in  Mouse.§~Mr.  J.  A.  Ryder,  with 
the  assistance  of  Mr.  G.  Fetterolf,  has  investigated  the  decidua  of  the 
mouse.  The  mucosa  thickens  very  much  aroimd  the  embryo,  forming  a 
ring  of  tissue  around  the  blastodermic  vesicle.  Of  this,  only  that  por- 
tion persists  which  lies  near  where  the  discoidal  placenta  is  subsequently 
formed.  On  the  side  opposite  the  placenta,  and  at  the  sides  of  the 
blastodermic  vesicle,  the  ring  is  absorbed.  "  The  hoop -like  thickening 
which  is  coDtinued  from  opposite  sides  of  the  placental  region,  and 
which  encircles  the  foetus  and  its  membranes,  is  nothing  more  or  less 
than  the  transitory  representative  of  a  zonary  or  girdle-like  decidua.'* 
The  hypertrophied  portion  or  annular  band  of  the  mucosa  is  absorbed 

♦  The  Society  are  not  intended  to  be  denoted  by  the  editorial  "  we,"  and  they  do 
not  hold  themselves  responsible  for  the  views  of  the  authors  of  the  papers  noted* 
nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of  this  part  of 
the  Journal  is  to  present  a  summary  of  the  papers  as  actuaU;j  pnbiisliedy  and  to 
describe  and  illustrate  Instruments,  Apparatus,  &c.,  which  are  either  new  or  have 
not  been  previomtly  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Rmbryology  properly  so  cnllod 
but  also  those  dealing  with  Evolution,  Development,  and  Reproduction,  and  allied 
subjects.  X  Mem.  Aocad.  Sci.  Bologna,  vi.  (1»86)  pp.  363-5,  367-9  (1  pi.). 

§  Amer.  Natural.,  xxi.  (1887)  pp.  1037-8. 
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by  huge  oytoclasts  or  phagocytes.  They  are  unusually  large,  and  have 
very  large  nucleL  The  presence  of  abortive  villi  on  the  surface  of  the 
chorion  in  the  vicinity  of  the  hint  of  a  girdle  is  a  further  proof  of  its 
suggested  presence.  The  data  seem  to  show  that  the  primitive  type  of 
pliMoentation  was  more  diflfuse  than  in  existing  myomorph  rodents,  and 
throw  light  on  the  derivation  of  discoidal  from  zonary  plaoentation. 

Development  of  Blood-vascular  System  of  the  Chick.* — Dr.  N. 
TJskow  is  of  opinion  that  the  hen's  egg  is,  in  the  true  sense  of  the  word, 
a  giant-cell.  Its  protoplasm  is  ordinarily  so  thickly  impregnated  with 
the  fine  elements  of  the  white  yolk  that  its  presence  is  only  detectable 
on  the  appearance  of  nuclei ;  the  elements  of  the  yellow  yolk  are  at  first 
apparently  much  more  closely  connected  with  the  protoplasm  ;  in  later 
stages  of  development  the  protoplasm  may  be  seen  even  though  there 
are  no  nuclei ;  but  the  presence  of  the  latter  may  serve  as  a  proof  of 
the  protoplasmic  nature  of  the  visible  network.  All  the  changes  in 
the  egg  during  the  development  of  the  embryo  may  be  regarded  as  the 
gradual  agglomeration  of  the  protoplasm  towards  the  periphery,  and 
as  its  segmentation  with  formation  of  numerous  nuclei,  and  later,  cells. 
Thefe  two  processes  succeed  one  another,  and  begin  at  the  upper  end  of 
the  vertical  axis  of  the  egg.  The  process  of  segmentation  does  not  go 
on  uninterruptedly,  for  there  are  some  breaks  after  the  appearance  of 
cells  in  the  peripheral  portions. 

The  hypoblast  is  differently  formed  in  different  regions,  and  may  be 
conveniently  divided  into  three  parts: — (1)  Marginal  portion  of  the 
hypoblast,  where  the  protoplasm  contains  nuclei,  and  has  no  signs  of 
cell-formation,  save  a  feeble  indication  of  this  process  in  the  upper 
layers ;  (2)  Intermediate  portion,  with  cylindrical,  not  fully  developed 
cells ;  and  (3)  Central  part,  with  distinct  epithelial  cells.  It  is  to  the 
first  two  of  these  portions  that  ihe  blood-vascular  system  owes  its  origin, 
while  the  marginal  portion  also  gives  rise  to  the  peripheral  part  of  the 
mesoblast.  To  explain  their  origin  it  is  not  necessary  to  make  use  of 
the  hypothesis  of  the  emigration  of  cells  through  the  yolk;  all  the 
observed  phenomena  may  be  explained  by  supposing  the  elements  to 
arise  at  the  place  where  they  are  found. 

Bemak's  cord  is  only  one  of  the  stages  of  a  common  form  of  develop- 
ment of  the  vascular  system,  and!  is  not  the  only  one  or  the  most 
primitive;  the  vessels  and  blood  are  developed  below  the  mesoblast, 
and  are  only  later  surrounded  by  it.  The  blood  is  not  formed  before 
the  vessels,  or  the  vessels  before  the  blood  ;  "  as  one  process  conditions 
the  appearance  of  the  other,  the  two  are  simultaneous."  The  vascular 
lumen  is  neither  an  intracellular  nor  an  intercellular  space.  There  is 
no  ground  for  regarding  the  first  vessels  which  appear  in  the  central 
part  of  the  zona  pellucida  and  in  the  embryo  as  secondary.  Some  of 
the  vessels  appear  in  the  course  of  development  as  ve»icles. 

The  author  concludes  that  the  formation  of  the  blood  and  the  vessels 
of  a  chick  may  be  taken  as  a  distinct  support  of  the  view  that  the  living 
protoplasm  of  a  fertilized  oviun  contains  in  different  parts  various 
definite  tissues  of  the  organism  from  which  it  is  derived. 

Development  of  Emu.f — Mr.  W.  A.  Haswell  gives  an  account  of 
his  observations  on  the  early  stages  in  the  development  of  the  emu, 

♦  M^.  Acad.  Imp.  St-Peterahourfr,  xxxv.  (1887)  48  pp.  (2  pis.), 
t  Proc.  Linn.  8oo.  N.  8.  Wales,  i.  (1887)  pp.  577-600  (8  pis.). 
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which  are  of  interest  not  only  in  themselves,  but  as  the  first  recorded 
researches  on  the  embryology  of  any  member  of  the  fiatiteo.  The 
period  of  incnbation  in  the  ema  is  three  months,  and  the  time  between 
the  developmental  events  is  therefore  great  when  compared  with  the 
development,  for  instance,  of  the  chick.  An  average  egg  weighs 
21  ounces ;  and  measures  4  inches  by  S^  inches.  About  forty  are  laid 
in  a  summer ;  the  male  incubates  the  first  set  and  is  then  succeeded  by 
the  female  who  has  by  that  time  finished  her  laying. 

The  first  blastoderm  studied  was  one  of  51  hours,  and  measured  a 
centimetre  in  breadth.  The  area  pellucida,  which  measured  8  mm.  in 
maximum  diameter,  presented  two  regions — an  anterior,  rounded  and 
rather  broader  than  long,  and  a  posterior  bay,  the  commencement  of  the 
primitive  streak  region.  There  was  no  trace  of  a  primitive  groove. 
Sections  showed  two  completed  layers,  separate  in  the  anterior  region, 
confluent  in  the  primitive  streak.  In  front  of  the  anterior  end  of  the 
primitive  streak,  the  lower  layer  presents  a  slight  thickening,  the 
rudiment  of  the  "  head-process.*'  Flattened  cells  in  the  lower  layer  of 
the  head-process  are  the  first  hints  of  the  final  hypoblast.  There  was 
no  appearance  of  the  "  sickle  "  seen  in  the  chick  and  other  forms. 

In  a  blastoderm  of  70  hours,  the  area  pellucida  has  a  shape  very 
unlike  the  corresponding  stage  in  the  fowl.  The  anterior  part  is 
circular,  the  posterior  a  long  narrow  prolongation,  bearing  the  primitive 
streak  which  runs  towards  the  centre  of  the  rounded  part,  and  exhibits 
a  well-developed  primitive  groove.  In  the  anterior  part  the  hypoblast 
is  not  yet  definite,  the  epiblast  many-layered  in  the  middle,  the 
mesoblast  has  not  yet  reached  this  region.  The  head-process  is  larger ; 
the  primitive  streak  has  the  usual  axial  plate  continuous  with  the 
surface  epiblast ;  its  lateral  wings  extend  outwards  between  the  epiblast 
and  here  continuous  hypoblast  of  flattened  cells ;  the  mesoblast  extends  . 
outwards  far  beyond  the  termination  of  the  hypoblast  in  the  germinal 
wall.  In  the  hinder  part  of  the  streak,  below  the  groove,  there  seems 
to  be  an  imperfectly  united  suture  in  the  axial  plate.  Tlxe  hypoblast 
below  this  is  continuous,  but  in  the  centre  below  the  suture  the  ordinary 
cells  are  replaced  by  a  large  coarsely  granular  cell.  Here  there  is 
indication  of  the  lips  of  the  anterior  part  of  the  blastopore.  Below  the 
blastoderm  are  large,  round,  granular,  formative  cells  of  Balfour, 
probably  nutritive  in  function. 

In  a  specimen  incubated  for  66  hours,  the  posterior  prolongation 
was  broader  and  less  marked,  the  head-process  more  definite,  a  semi- 
circular groove  marked  the  position  of  the  anterior  boundary  of  the 
future  medullary  plate,  the  suture  in  the  streak  has  disappeared. 

From  these  stages  it  was  evident  that  the  primitive  streak  cannot 
grow  forwards  from  the  posterior  border  of  the  area  pellucida,  as 
generally  described ;  bat  is  formed  from  before  backwards,  simultaneously 
with  an  extension  backwards  in  the  form  of  a  narrow  bay  of  the  area 
pellucida. 

The  head-process  is  merely  the  continuation  forwards  for  a  short 
distance  of  the  axial  thickening  of  the  lower  layer  which  accompanies 
the  formation  of  the  primitive  streak. 

The  history  of  the  mesoblast  in  the  emu  is  summarized  ;  its  founda- 
tion is  laid  by  the  cells  of  the  lower  layer,  and  no  part  up  to  the  stage 
reached  above  is  formed  directly  from  epiblast. 

Subsequent  stages  are  more  briefly  described;   the  appearance  of 
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medullary  groove,  ^of  notoohord  apparently  from  mesoblast,  of  proto- 
▼ertebr»,  &c.,  are  described.  In  regard  to  the  notochord  and  the 
destiny  of  the  primitive  streak,  HasweU  substantially  agrees  with 
Edlliker.  In  describing  later  stages,  the  appearance  of  the  neurenterio 
canal  is  specially  noticed. 

Fate  of  the  Blastopore  in  Amphibians.* — ^Dr.  F.  Schanz  finds  that 
in  TriUm  isBniaius  and  Mana  temporaria  the  blastopore  becomes  narrowed 
by  the  approximation  of  the  lateral  lips  of  the  orifice.  In  Triton  two 
orifices  appear,  one  of  which  becomes  the  neorenteric  canal  and  the 
other  the  anns..  In  the  frog  there  is  only  one  orifice,  the  place  of  the 
other  being  taken  by  a  pit,  which,  later  on,  opens  into  the  rectum ;  the 
cause  of  this  is  the  rapid  growth  of  the  medullary  folds,  and  the  anus 
is  not  a  neomorph.  The  oblique  direction  seen  in  the  frog  is  due  to  the 
growth  of  the  tail ;  the  neurenterio  canal  really  exists  even  if  it  has  no 
distinct  lumen,  such  as  is  later  seen  in  the  frog.  These  results  are  by 
no  means  in  agreement  with  those  lately  arrived  at  by  Prof.  Eupffer. 

Spermatogenesis  of  Salamander.f  —  Prof.  W.  Flemming  has  re- 
directed his  attention  to  the  spermatogenesis  of  Satamandra  maou/ola, 
which  be  first  investigated  in  1880.  His  chief  results  are  as  follows : — 
(1)  The  head  of  the  sperm  of  Urodela  is  formed  from  the  entire 
chromatin  of  the  spermatide  nucleus.  (2)  The  formation  of  the  stain- 
able  head-process  is  associated  with  gradual  thickening  and  elongation 
of  the  nuclear  network.  (8)  Toung  forms  freed  from  their  natural 
surroundings  contract  in  a  curious  fashion.  (4)  One  end  of  the  sper- 
matide nucleus  is  from  the  first  thicker  in  its  elongation,  and  forms 
the  posterior  (tail)  end  of  the  head.  (5)  The  rudiment  of  the  achro' 
matic  middle  portion  is  at  first  to  some  extent  chromatic,  and  therefore 
nuclear.  (6)  The  tail  filament  can  at  first  be  traced  through  the  centre 
of  the  middle  portion  to  the  base  of  the  head.  It  is  also  probably  from 
the  nucleus.  (7)  In  their  stage  of  elongation  the  spermatides  include 
nucleoli,  but  these  appear  to  have  no  morphological  rSle.  (8)  The 
spermatogenesis  progresses  in  a  testicular  lobe  from  one  end  to  the 
other.  (9)  Before  the  beginning  of  spermatogenesis,  the  spermatocyst 
is  seen  to  include  a  cavity  which  moves  to  the  foot  of  the  cyst  Bound 
this  the  spermatide  nuclei  or  cells  become  regularly  disposed.  (10) 
The  space  includes  chromatophilous  granules,  which  persist  between  the 
heads  of  the  spermatides.  (11^  The  heads  of  the  perfectly  mature 
sperms  are  distinguishable  by  tne  peculiar  brown  colour  assumed  on 
staining  with  safranin.  (12)  Wiedersperg's  conclusions  rest  on  misinter- 
pretation. 

Germinal  Layers  in  Teleostei.} — Mr.  O.  Brook  gives  an  account  of 
the  structure  of  the  ripe  unfertilized  ovum  of  the  herring,  of  the  early 
stages  in  development,  and  particularly  of  the  relation  of  the  parablast 
rsub^rminal  free  nucleated  layer)  to  the  yolk  and  to  the  embryo.  In 
describing  the  structure  of  the  ripe  ovum  not  much  that  is  new  is 
recorded ;  the  author  unites  the  descriptions  of  Eupffer  and  Hoffinann, 
and  corroborates  both  in  reconciling  them.  The  ovum  is  an  ideal  meso- 
blastic  type.  Before  the  first  furrow  appears  the  egg  is  made  up  as 
follows  .'---(l)  Of  a  large  collection  of  protoplasm  in  the  germinal  area 

•  Jenaisoh.  Zeitschr.  f.  Katarwiss.,  xzl.  (1887)  pp.  411-21  (1  pi.), 
t  Aich.  f.  Mikr.  Aoat,  xxxi.  (1887)  pp.  71-97  (1  pi.). 
X  Tranfl.  Boy.  Soc.  Edm.,  xxxUi.  (1887)  pp.  199-239  (3  pis.). 
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in  whioli  segmentation  generally  oommences ;  (2)  of  a  thin  film  of  cor- 
tical protoplasm  entirely  surrounding  the  yolk,  and  frequently  presenting 
a  considerable  dilatation  at  the  yolk-pole ;  (8)  of  a  number  of  filamentous 
protoplasmic  processes,  mainly  confined  to  the  base  of  the  germinal  area, 
which  serve  to  keep  up  a  communication  between  the  latter  and  the  more 
purely  nutritive  yolk ;  (4)  of  the  nutritive  yolk  itself  which  constitutes 
the  mater  portion  of  the  ovum. 

Segmentation. — ^No  nucleus  was  observed  until  after  the  third  farrow 
was  formed.  The  first  furrow  which  takes  an  equatorial  direction  ia 
the  third  of  the  series.  There  is  a  period  of  quiescence  between  the 
completion  of  one  furrow  and  the  commencement  of  the  next.  On  the 
formation  of  the  third  furrow  there  are  two  distinct  layers,  of  archiblast 
which  goes  on  segmenting,  and  of  parablast  which  remains  as  a  con- 
necting area  between  the  latter  and  the  yolk.  The  mesoblastio  seg- 
mentation is  compared  with  the  holoblastic  division  of  the  frog  ovum, 
and  the  nutritive  physiology  of  the  embryo  at  this  stage  is  discuased. 

Parablast, — ^Mr.  Brook  gives  an  historical  risumS  of  the  various 
opinions  held  in  regard  to  the  origin  and  relations  of  the  parablast.  He 
then  communicates  his  own  observation.  At  the  end  of  the  primary 
segmentation-stage  in  the  herring,  the  parablast,  which  has  increased 
considerably  at  the  expense  of  the  yolk,  leaves  the  periphery,  and  collects 
mainly  under  the  archiblast  The  archiblast  becomes  differentiated  into 
two  layers.  The  outer  and  somewhat  flattened  cells  form  the  epidermal 
layer  of  epiblast.  The  cellcr  more  centrally  situated  are  larger,  more 
rounded,  less  deeply  stidnable,  loosely  aggregated,  and  represent  the 
nervous  layer  of  the  epiblast.  Beneath  the  archiblast,  the  parablast 
appears  as  a  thick  layer  of  protoplasm  undergoing  division  into  cells.  No 
ki^okinesis  was  seen.  Brook  regards  the  cells  thus  formed  as  secondary 
segmentation  products  in  the  sense  of  WiJdeyer.  They  join  those 
derived  from  primary  segmentation  in  the  archiblast,  and  soon  become 
undistinguishable  from  them.  In  eggs  forty-five  hours  after  fertilization 
the  subgerminal  parablast  is  only  a  very  thin  film.  The  peripheral 
parablast,  however,  is  a  thick  wedge-shaped  mass,  stretching  from  the 
base  of  the  morula  to  the  equator  of  the  egg,  and  containing  a  consider- 
able number  of  rows  of  nuclei.  All  this  is  before  the  extension  of  the 
morula  over  the  yolk,  before  the  formation  of  the  segmentation-cavity, 
and  before  the  differentiation  of  the  germiual  layers.  "Li  most  Teleostean 
ova  the  morula  is  solely  archiblastic,  and  it  is  only  later  that  parablastio 
elements  are  utilized ;  but  here,  at  least,  two  distinct  batches  of  para- 
blostrcells  are  budded  off  and  unite  with  those  of  the  archiblast  before 
any  trace  of  differentiation  of  the  morula.  The  final  morula  is  parablastio 
OB  well  as  archiblastic.  The  difference  is  important,  and  probably  con- 
nected with  the  early  elaboration  of  the  parablast,  and  probably  also 
with  the  absence  of  a  vitelline  circulation.  When  the  segmentation- 
cavity  appears,  the  parablast  forms  its  floor,  the  cells  of  the  morula  its 
roof  and  sides.  The  thickening  which  forms  the  commencement  of  the 
blastodermic  rim  may  be  in  part  due  to  the  addition  or  segregation  of 
col  1b  from  the  parablast.  The  parablast  certainly  extends  under  the 
tliiekened  peripheral  portion  of  tiie  blastoderm,  and  around  its  margin 
fivrme  a  thickened  welt.  At  a  later  stage  it  is  distinctly  evident  ^at 
tlio  primitive  hypoblast  is  mainly,  if  not  entirely,  formed  from  the  para- 
hU»t  Mr.  Brook  defends  this  conclusion  against  objections.  Some 
ktor  embryonic  stages  are  briefly  alluded  to. 
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**In  the  Teleostean  ovnm  the  protoplasm  in  the  vegetative  pole 
increases  rapidly  in  balk  by  an  assimilation  of  its  inclosed  food-material, 
and  is  thus  enabled  to  bnd  off  cells,  which,  had  the  distribution  of  yolk 
And  protoplasm  been  otherwise,  would  have  been  prodaced  by  normal 
segmentaticm.  Thus  arises  the  distinction  between  primary  and  secondary 
segmentation.  The  separation  of  animal  from  vegetative  pole  in  the 
herring  comes  with  the  formation  of  the  third  fnrrow.  The  archiblast 
in  the  herring,  together  with  the  cells  derived  from  the  parablast,  prior 
to  the  formation  of  the  segmentation-cavity,  give  rise  to  the  epiblast. 
The  vegetative  pole  then  gives  rise  to  the  primitive  hypoblast,  which  is 
in  torn  differentiated  into  the  mesoblast  and  permanent  hypoblast.  The 
primitive  hypoblast,  as  observed  in  the  herring,  is  precisely  homologous 
with  that  of  Amjphioxua,  In  both  it  becomes  differentiated  into  two 
lateral  plates  of  mesoblast  separated  by  the  notochord,  and  what  remains 
constitntes  the  permanent  hypoblast.'* 

Segmentation  of  Teleostean  Ova.*— Sig.  B.  Fasari  has  studied  the 
augmentation  of  the  ova  of  Criatieepa  argeniatus,  (1)  The  first  line  of 
division  is  across  the  smaller  diameter  of  the  germinal  area,  and  slightly 
eccentric.  It  is  probably  transverse  to  the  future  embryo.  ^2)  The 
second  is  meridional,  at  rigLt  angles  to  the  first;  and  the  third  and 
fourth  lines  of  segmentation,  though  irregular,  are  meridional.  ^8)  Two 
meridional  segmentations  are  often  seen  interposed  between  the  nrst  two. 
The  blastoderm  from  above  exhibits  eight  triangular  cells  with  convex 
f)eripheral  bases.  (4)  In  the  next  stoge  twelve  blastomeres  are  seen 
like  petals  round  a  central  region  including  four.  All  the  elements  are 
vnited  solely  by  their  bases.  (5)  The  blastoderm  appears  as  an  ellip- 
soidal disc  of  sixteen  peripheral  blastomeres,  covering  other  sixteen 
interior  elements.  Comparing  the  phenomena  with  those  of  sturgeon 
ova,  Fusari  collates  (1)  the  internal  blastomeres  and  the  micromeres; 
(2)  the  external  blastomeres  and  the  macromeres ;  ^3)  the  free  central 
<M>v6red-in  space  and  the  segmentation-cavity.  (6)  The  blastoderm 
becomes  a  double  layer.  (7)  The  peripheral  cells  share  in  this  less 
rapidly  than  the  central  elements.  In  successive  stages  it  is  seen  that 
certain  blastomeres  detach  themselves  from  the  peripheral  zone  and  join 
the  central  disc.  At  a  certain  stage  the  blastoderm  consists  of  an  ellip- 
soidal disc  of  cells,  and  of  a  delicate  nucleated  plasmodial  zone  of  proto- 
plasm. As  the  segmentation  goes  on,  the  nuclei  of  the  Plasmodium 
multiply,  first  by  karyokinesis,  afterwards  by  simple  constriction.  Thus 
is  fomuBd  the  perivitelline  membrane,  periblast,  or  parablast.  The 
blastoderm  at  the  end  of  segmentation  is  equivalent  to  all  the  epiblast 
and  a  portion  of  the  hypoblast  in  the  sturgeon.  The  perivitelline  mem- 
brane corresponds  to  the  persisting  portion  of  the  primitive  hypoblast, 
is  a  temporary  nutritive  organ  for  the  blastoderm,  and  supplies  new  ele- 
ments (for  blood,  &c.)  to  the  embryo. 

Eggs  and  LarvsB  of  Teleosteans.t — ^Mr.  J.  T.  Cunningham  having 
previously  described  and  figured  the  eggs,  embryo,  and  larvaB  of  a  large 
number  of  Teleosteans,  with  diagnoses  and  drawings  referring  to  fifteen 
species,  now  gives,  in  the  second  portion  of  his  memoir,  an  account  of 
what  is  at  present  known  in  regard  to  the  eggs  and  larvsa  of  the  several 
orders,  and  furnishes  a  useful  summary  of  scattered  data.     The  third 

•  Arch.  Ital.  Biol.,  ix.  (1887)  pp.  22-4. 

t  Trans.  Boy.  Soc  Edin    xxxiii.  (1887)  pp.  97-136  (7  pis.). 
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portion  of  the  memoir  raises  two  questions  in  regard  to  the  maturation 
and  fertilization  of  the  ovam,  viz.  (1)  Is  it  possible  to  trace  the  trans- 
formations of  the  nuolens  which  accompany  the  expulsion  of  the  polar 
bodies  ?  and  (2)  Is  there  any  foundation  for  Hoffia:iann'8  statement  thtU  the 
first  segmentation  spindle  is  directed  radially,  and  divides  into  a  super- 
ficial nucleus  which  belongs  to  the  archiblasti  and  a  deeper  one  which 
belongs  to  the  periblast.  In  regard  to  the  first  question,  Mr.  Gunning- 
ham  observed  in  the  ova  of  Pleur<mecU$  cynoglosmu  the  expulsion  of  a 
polar  body,  and  what  might  be  hints  of  a  second,  but  no  nuclear  spindle. 
In  regard  to  the  second  question,  the  author  suggests  that  Hoffinsmn  has 
been  misled  by  the  relative  positions  in  whi<m  the  two  segmentation 
nuclei  are  seen  when  the  ovum  is  in  a  certain  position  (illustrated  in  a 
diagram)  with  respect  to  the  axis  of  the  Microscope. 

Origin  of  Blood  in  Teleostei.*  —  Dr.  ^.  E.  Ziegler  adds  another 
research  to  the  number  which  have  been  lately  devoted  to  the  origin  of 
the  blood-corpuscles  in  bony  fishes.  It  has  been  shown  by  various 
observers  that  the  blood-corpuscles  arise  not  from  the  yolk,  but  from 
mesodermic  elements.  Herr  Ziegler  has  reinvestigated  the  subject  at 
Naples. 

L  The  penbUut  and  the  germinal  layers.  In  the  Teleostei  at  the 
time  when  the  blood-corpuscles  arise,  there  are  in  the  yolk  no  defined 
cells,  but  only  '*  free  "  nuclei.  Morphologically,  these  nuclei  correspond 
to  the  nuclei  of  the  yolk-cells  in  Amphibia.  Fhysiologicallv,  they 
undergo  peculiar  modifications  associated  with  the  absorption  of  the  yolk. 

II.  7%6  origin  of  ike  heart.  The  embryonic  heart  is  a  bag  with  two 
layers — ^the  pericardial  epithelium  and  the  endothelium.  The  latter, 
along  with  a  number  of  wandering  cells,  arises  from  a  group  of  meso- 
dermic cells.  The  latter  are  continuous  with  the  mesoderm  of  the  head 
before  the  closure  of  the  fore-gut,  and  are  to  be  seen  on  each  side  between 
endoderm  and  pericardium  (side-plates).  When  the  fore-gut  is  complete 
they  lie  medianly  in  the  interspace  between  the  median  portions  of  the 
pericardial  plates,  and  lateraUy  under  the  inferior  pericardial  plate. 
They  give  origin  partly  to  the  endothelium  of  the  heart,  and  partly  to 
the  wandering  cellB. 

III.  The  embryonic  circulation,  and  lY.  The  origin  of  the  vessels  on  the 
yoik-sacy  are  then  discussed.  None  of  Ziegler's  results  lend  countenance 
to  the  origin  of  blood-corpuscles  from  the  yolk. 

V.  Hie  origin  of  the  hlood-^iorpuscles.  It  cannot  be  satisfactorily 
maintained  that  blood-corpusdes  arise  from  the  periblast  elements.  The 
wandering  cells  and  the  blood-corpuscles  are  of  mesodermic  origin.  In 
many  Tdeostei  the  principal  veins  (median  united  cardinals)  arise  as 
solid  cellular  masses  as  in  the  chick.  The  cells  within  the  vessels  form 
the  first  blood-corpuscles.  In  some  Teleostei  the  same  process  may 
be  seen  also  in  a  portion  of  the  aorta. 

Ova  of  Bdello8toma.t — Mr.  J.  T.  Ounningham  briefly  describes 
(a)  the  ovarian  eggs  of  BdeUostoma,  and  notes  the  polar  projections 
which,  as  in  Myxine,  are  due  to  thread-like  processes  of  the  vitelline 
membrane ;  (5)  the  sexual  organs,  with  the  anterior  part  containing  minute 
ova,  while  the  posterior  part  was  evidently  testicular  tissue.  In  one  or 
two  other  specimens  the  whole  organ  seemed  to  be  testicular.    As  in 

*  Aioh.  f.  Mikr.  Anai,  xxx.  (1887)  pp.  596-665  (3  pis.), 
t  Trens.  Roy.  Soc  Edln.,  xxxiii.  (1887)  pp.  247-50. 
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Myxine^  the  breeding  season  is  within  the  coldest  season  of  the  year. 
(c)  In  BdeHostoma  l£e  mioropylar  end  of  the  yitelline  membrane  forms 
an  operonlom,  which  separates  readily  from  the  rest  of  the  capsule,  and 
wonld  thus  allow  the  escape  of  the  embryo,  (d)  Mr.  Onnningham  then 
describes  Teleostean  oya  of  nndetermined  species,  brought  from  the 
Gulf  of  Quinea  by  Mr.  J.  Battray,  and  having  filaments  and  yitelline 
membrane  closely  resemlding  those  of  Mymne. 

Influence  of  Movement  on  Developing  Eggs.* — Signer  A.  Marcacci 
has  experimented  on  the  ^ect  of  movemeiit  on  the  developing  eggs  of 
the  fowL  During  the  period  from  48-72  hours,  at  a  temperature  of 
88^  C,  he  mov^  them  in  various  directions  without  any  change 
resulting.  But  during  the  first  two  days  such  movement  produced 
various  abnormalities  of  thoracic  wall,  beak,  claws,  eyes,  &c. 

Significance  of  Sexual  Beproduction.t — ^Dr.  B.  Hatschek,  in  regard- 
ing the  significance  of  s^nial  reproduction,  commences  with  assimilation, 
which  he  looks  upon  as  the  most  important  and  probably  original  of 
vital  phenomena.  He  affirms  assimilation  to  be  the  sole  known  mode  of 
producing  fresh  living  substance.  He  supports  his  belief  that  in  sexual 
reproduction  we  must  recognize  a  remedy  against  the  action  of  injurious 
variability  by  the  experience  of  breeders  that  a  certain  degree  of  differ- 
ence between  the  parent  individualities  is  most  favourable  to  the  result 
of  a  crossing.  Such  differences  as  are  caused  in  the  organism  by  the 
external  conditions  of  life  would  evidently  be  of  no  service  in  a  sexual 
reproduction.  A  disease  which  made  its  appearance  in  an  individual 
which  propagated  solely  by  gemmation  would  be  inherited  from  genera- 
tion to  generation,  and  endanger  the  existence  of  the  entire  species. 
Mingling  of  sexual  products  would  give  not  merely  the  possibility,  but 
even  the  highest  probability  of  a  rectification  such  as  can  be  obtained  in 
no  other  way,  and  in  this  power  of  rectification  Dr.  Hatschek  finds  the 
chief  use  for  the  existence  of  sexually  differentiated  individuals. 

Inheritance  of  Acquired  Characters.}— Profl  W.  Detmer  contri- 
butes some  botanical  facts  to  this  now  familiar  discussion.  As  against 
Weismann's  position  he  emphasizes  (1)  the  intimate  infiuenoe  of  external 
conditions  upon  the  histology  of  the  organism ;  (2)  the  importance  of 
correlation  whereby  an  influence  saturate  through  the  organism  from 
one  part  to  another;  (8^  the  suggestiveness  of  the  persistence  of 
phenomena  (like  geotropism,  photo-epinasty,  periodicity  of  sap-flow) 
after  the  inciting  conditions  Imve  ceased. 

Anoeitry  of  Man.§ — ^Pro£  R  Wiedersheim  gives  a  most  interesting 
and  exhaustive  account  of  the  structures  in  the  human  body,  which 
afford  testimony  of  ancestral  features.  He  devotes  a  hundred  pages  to  a 
detailed  discussion  of  the  different  systems,  noting  the  points  of  interest 
which  have  been  demonstrated  in  regard  to  each.  He  men  distinguishes 
^1^  progressive  changes,  towards  further  differentiation  (9  cases^; 
? 2;  retrogressive  changes,  in  whidi  the  organs  in  question  still  retain 
runctionality  ^12  cases) ;  (8)  retrogressive  dianges,  in  which  the  organs 
in  question,  either  in  foetfJ  or  adult  life,  either  constantly  or  occasion- 

•  Arch.  ItaL  BioL,  ix.  (1887)  P-  58- 

t  Ann.  and  Mag.  Nat  Bisi,  i.  (1888)  pp.  169-4.  See  Prager  Mediz. 
Wodienadir.,  Na  46  (1887). 

X  Aich.  f.  d.  Gerammt.  Physiol.  (Pflflger),  zli.  (1887)  pp.  208-15. 
§  Ber.  Naturt  Gesell.  Fzeibuig  i.  B.,  ii.  (1887)  pp.  1-114. 
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ally,  persiBty  bnt  have  more  or  less  lost  their  original  function  (78 
oases  I) ;  (4)  changes  in  which  there  has  been  change  of  function  (6  cases) ; 
(5)  cluuiges  associated  with  alterations  in  position  (18  cases). 

The  author  then  sums  up  the  theoretical  conclusions  of  his  surrey, 
and  occupying  a  position  similar  to  that  of  his  colleague  Weismann, 
emphasizes  the  importance  of  natural  selection  in  maintaining  structures 
once  established.  As  he  says,  natural  selection  has  two  sides — a  positire 
side  establishing  adaptations,  a  negative  side  allowing  the  latter  to  de- 
generate when  no  longer  essential.  *'  As  soon  as  changes  in  external 
conditions  exclude  an  organ  from  importance  in  the  struggle,  that  organ 
retrogrades.  Panmixia,  or  general  crossing,  occurs  between  individuals, 
scHne  with  the  organ  in  question  well  developed,  and  others  with  it  less 
perfect ;  the  result  is,  a  slow  bnt  constant  degeneration  of  the  organ." 
The  author's  general  conclusions  as  to  the  past  and  future  of  man  are 
very  vivid,  and  backed  as  they  are  by  such  an  array  of  anatomical  fsLCts^ 
most  valuable  and  suggestive  to  the  general  naturalist,  as  well  as  to  the 
anatomical  expert. 

Degeneration.* — ^Prof.  A.  Weismann  gives  a  vivid  account  of  degene- 
rative or  retrogressive  changes  in  animal  organisms.  He  discusses  the 
wings  of  running  birds,  the  blindness  of  cave  animals,  the  rudimentary 
olfactory  organs  of  cetacea,  the  retrogression  of  parasites,  the  loss  of 
hair  in  some  mammals,  the  sexual  condition  of  worker  ants,  and  many 
other  familiar  illustrations.  The  point  of  the  whole  discussion  is  to 
show  that  degenerations  are  not  to  be  explained  on  Buffonian  lines  as 
due  to  direct  influence  or  absence  of  influence  from  environmental  con- 
ditions, nor  on  Lamarokian  lines  as  due  to  the  efifoct  of  disuse ;  but  on 
Darwinian  lines,  by  the  action  of  natural  selection,  which  is  as  necessary 
to  sustain  as  it  is  to  establish  adaptations.  The  process  by  which  a 
superfluous  organ  degenerates  may  be  described  as  '*  panmixia,"  or 
**  general  crossing,"  in  which  not  those  individuals  alone  reproduce 
which  possess  the  organ  perfectly,  but  all,  whether  they  have  it  developed 
in  greater  or  less  perfection.  "  Nature  endures  no  luxury,  no  impulse 
or  organ  of  the  body  has  permanence,  if  it  be  not  thoroughly  necessary 
for  the  preservation  of  the  species.  Panmixia,  or,  if  you  will,  the  (non-) 
operation  of  natural  selection,  will  secure  that  all  the  superfluous  be 
gradually  reduced  to  the  absolutely  necessary." 

B.  HlBtolosrsr.f 

Histological  Elements  of  the  Central  Hervous  System.}  —  Mr.  F. 
Nansen  commences  this  important  essay  by  a  very  full  historical  account 
of  the  work  of  his  predecessors.  For  the  study  of  the  structure  of  the 
nerve-tubes  in  invertebrates  he  has  made  use  of  the  lobster,  Nephrops 
norvegicfjts^  various  speoied  of  Nereis  and  other  PolychaBtes,  Lumbricus 
agricola,  Patella  vulgata,  Phallusia  venoaa^  and  other  Ascidians ;  be 
thinks  that  the  general  conclusions  to  which  they  have  led  him  may  be 
applied  to  all  bilaterally  symmetrical  invertebrates.  In  these  the  nerve- 
tubes  consist  of  an  external  consistent  sheath  with  viscous  contents ;  the 
sheaths  are  formed  by,  or  belong  to  the  connective  substance  extending 
through  the  whole  nervous  system,  which  the  author  calls  neuroglia, 

*  Ber.  Natarf.  Gesell.  Freiburg  i.  B.,  li.  (1886)  p.  SO. 

t  This  eeotion  is  limited  to  papers  relating  to  Cells  and  Fibres. 

X  Bergens  Museum  Aarsberetning  for  1886  (1887)  pp.  29-215  (11  pls.> 
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and  in  them  nenroglia-nnolei  are  more  or  less  sparingly  dereloped. 
The  contents  of  the  tnhes  consist  of  primitive  tubes  which  are  extremely 
slender  or  cylindrical,  separated  from  each  other  by  membranes  of  a 
firm  supporting  spongioplasm,  which  very  much  resembles  the  neuroglia 
substance ;  these  slender  tubes  contain  a  hyaline,  viscous  substance — 
hyaloplasm,  which  is  the  real  nervous  substance,  and  is  very  often 
exuded  from  fresh  isolated  nerve-tubes  in  the  form  of  small  hyaUne 
pearls.  The  fibrillad  and  fibres  described  by  most  writers^  do  not,  in 
Mr.  Hansen's  opinion,  exist. 

In  many  of  the  largish  nerve-tubes  of  Nephrops  and  Homaru$  there 
is  a  concentration  towuds  a  kind  of  axis ;  this  axis  may  be  more  or  less 
narrow,  and  consists  of  a  bundle  of  central  primitive  tubes  which  have 
stouter  spongioplasmic  sheaths  and  smaller  diameters  than  the  other 
primitive  tubes.  In  the  other  animals,  examined  this  concentration 
cannot,  as  a  rule,  be  observed ;  but  there  is  a  slight  indication  of  it  in 
some  nervo-tubes  of  Nereis. 

The  ganglion-cells  of  all  bilateral  invertebrates  consist  of  a  nucleus 
with  distinct  membrane  and  a  varying  internal  structure,  and  also  of  a 
protoplasm  with  various  constituents ;  the  cells  are  inclosed  in  a  mem- 
brane of  neuroglia  substance.  The  principal  constituents  of  the  proto- 
plasm are  primitive  tubes  of  the  same  structure  as  those  in  the  nerve- 
tubes  ;  some  of  them  very  frequently  circulate  concentrically  round  the 
nucleus,  and  so  give  a  concentrically  striated  appearance  to  the  ganglion- 
cells.  In  some,  especially  those  of  Homarua  and  Nephropa^  the  primi- 
tive tubes  are  partly  united  in  bundles  or  in  smaller  or  larger  masses, 
which  stain  much  more  lightly  than  the  rest  of  the  protoplasm,  not- 
withstanding the  presence  in  it  of  a  number  of  primitive  tubes. 

In  very  many,  possibly  in  all,  ganglion-cells,  there  is  a  spongio- 
plasmic reticulation,  extending  from  the  inclosing  neuroglia  membrane 
into  the  protoplasm,  between  the  primitive  tubes  and  intimately  con- 
nected witii  their  spongioplasmic  sheaths.  In  addition  to  this  reticula- 
tion there  is,  probably,  a  special  fatty  (?  myeloid)  substance ;  it  is  not 
improbable  that  it  is  Uie  same  substance  as  that  which  in  a  number  of 
anunals  is  connected  with  a  pigment  (?  haBmoglobin).  The  cells  give  off 
nervous  processes  and  protoplasmic  processes ;  of  the  former  there  is 
always  one  and  never  more  ;  it  is  generally  directed  centrally,  towards 
the  dotted  substance.  The  unipolar  cell  is  the  most  common  in 
bilateral  invertebrates,  but,  when  the  cells  are  multipolar,  the  other 
processes  are  protoplasmic;  these  are  generally  short,  and  directed 
peripherally,  and  seem  to  have  a  nutritive  function,  being  connected 
with  the  neuroglia.  In  structure  and  appearance  they  are  ^uite  similar 
to  the  protoplasm  of  ganglion-cells.  Their  contents  are  pnmitive  tubes 
which  spring  from  the  protoplasm  of  the  cells,  and  generally  in  such  a 
manner  as  to  converge  imiformly  from  the  whole  protoplasm  towards 
the  pole  where  the  nervous  process  issues ;  here  they  unite  and  form  its 
contents. 

The  dotted  substance  is  found  to  consist  chiefly  of  nerve-tubes  and 
primitive  tubes  (and  nerve-fibrillse,  which  are  only  small  primitive 
tubes) ;  these  tubes  consist  of  a  neuroglia  sheath,  and  semi-fluid  con- 
tents (hyaloplasm),  their  structure  only  .differing  from  that  of  the 
primitive  tubes  in  the  greater  strengUi  of  their  sheaths ;  these  tubes 
and  fibrils  do  not  anastomose,  but  only  form  a  more  or  less  intricate 
web ;  the  reticu  ation  seen  in  sections  is  not  a  true  reticulation,  but  is 
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produoed  by  the  trans-Bection  of  the  tabes,  and  the  mesheB  of  the  retica- 
I ation  are  merely  the  transHseoted  sheaths ;  the  interfibrillar  subetance 
of  authors  is  the  hyaline  hyaloplasm,  which  is  the  real  nervous  sub- 
stance. The  tabes  and  fibrils,  of  which  the  dotted  substance  is  made 
up,  consist  of  (1)  the  branches  of  the  nervous  processes  that  lose  their 
individuality  and  are  entirely  broken  up  into  slender  branches ;  (2) 
the  side  branches  of  those  nervous  processes,  which  do  not  lose  their 
individuality  but  directly  become  nerve-tubes,  while  giving  off  side 
branches  on  their  course  through  the  dotted  substance ;  (3)  the  longi- 
tudinal nerve-cords  which  run  through  the  dotted  substance;  (4)  &e 
side  branches  given  off  from  those  nerve-tubes;  (5)  the  branches  of 
such  longitudinal  nerve-tubes  as  are  entirely  broken  up  into  slender 
branches  and  lose  themselves  in  the  dotted  substance ;  (6)  the  slender 
tubes  or  fibrils  which  unite  to  form  the  peripheral  nerve-tubes  which 
exclusively  arise  from  the  substance ;  (7^  the  side  branches  joining 
those  peripheral  nerve-tubes  which  spring  oirectly  from  ganglion-cells. 
In  addition  to  tubes  and  fibrils,  neuroglia  cells  and  fibres  are  to  be  found 
in  dotted  substance ;  the  nuclei  generally  have  an  oblong  shape  and  a 
granular  appearance. 

The  anther  next  proceeds  to  discuss  the  combination  of  the  ganglion- 
cells  with  one  another,  and  the  function  of  the  protoplasmic  processes; 
in  spite  of  all  his  trouble  Mr.  Nansen  has  been  unable  to  find  any  direct 
anastomosis  between  the  processes  of  the  ganglion-cells,  and  he  does  not 
think  that,  as  a  rule,  such  exists.  With  Prof.  Golgi,  he  believes  that 
the  protoplasmic  processes  of  the  cells  have  a  nutntive  function,  and 
that  when  the  cells  cannot  get  sufficient  nutrition  in  their  neighbourhood, 
they  have  to  send  out  processes  towards  the  periphery  of  the  nervous 
system,  or  into  the  loose  neuroglia  reticulation,  where  there  is  sufficient 
nutritive  fluid  for  the  processes  to  absorb.  If  there  is  any  combination 
between  the  ganglion-cells  it  must  be  due  to  the  nervous  processes. 
There  are,  it  is  to  be  remembered,  two  types  of  ganglion  processes:  some 
become  directly  nerve-tubes,  and  do  not  lose  &eir  individuality,  while 
others  are  subdivided  into  a  number  of  slender  branches  which  are  lost 
in  the  dotted  substance;  Mr.  Nansen  thinks  it  possible  that  these 
communicate  with  one  another. 

A  brief  preliminary  notice  is  given  of  the  nervous  elements  of 
Amphioxu8  and  Myxine :  it  seems  that  they  agree  essentially  with  those 
of  bilateral  invertebrates. 

In  conclusion,  the  combination  of  the  nerve-tubes  is  discussed,  and 
the  author  suggests  that  in  a  reflex-curve  the  centripetal  nerve-tube,  the 
central  web  or  interlacing  of  nervous  flbrils,  and  the  centrifugal  nerve- 
tube  are  the  sole  elements ;  in  other  words,  he  believes  that  the  ganglion- 
cells  take  no  part  in  the  matter ;  these  last  he  looks  upon  as  having 
nutritive  functions,  while  the  more  the  intelligence  of  an  animal  is 
developed,  the  more  intricate  becomes  the  web  of  nerve-tubes  and  fibrils 
in  its  dotted  substance. 

Artificial  Deformations  of  the  Hudeus.*— Prof.  0.  Van  Bambeke 
finds  that  the  nuclei  of  vegetable  cells,  of  Arthropoda,  and  probably 
nuclei  in  general,  show  under  certain  conditions  artificial  deformations 
which  throw  light  on  the  structure  of  these  elements.  These  either 
affect  the  nuclear  filament  or  several  constituent  parts  of  the  nudeiis. 

•  Arch,  de  Biol,  vii.  (1887)  pp.  348-87  (3  pis.). 
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The  study  of  nuclei  which  have  been  stretched,  leads  ns  to  condnde  that 
there  is  a  visooos  substance  in  the  oonstitnent  parts  of  the  nucleus,  and 
notably  in  the  nuclear  filaments  and  the  intermediate  substance;  the 
nucleoli  are  more  consistent,  and  offer  greater  resistance  to  the  causes  of 
deformation.  It  is  probable  that  the  filaments  of  an  intact  nucleus 
are  coiled  and  not  arranged  in  a  reticulum.  In  parts  that  have  been 
stretched,  filaments  disposed  in  a  parallel  or  radial  manner  are  varicose, 
and  their  appearance  often  recalls  primitive  nerve-fibrils.  There  is  often 
a  partial  ftudon  between  the  filaments  and  the  intermediate  substance ; 
in  certain  cases  the  coalescence  may  be  complete,  and  the  appearance  of 
parts,  or  even  of  the  whole  of  the  nucleus,  may  be  homogeneous.  Putting 
aside  the  nuclear  membrane  and  the  nucleoli,  we  may  distinguish,  in 
deformed  nuclei,  filaments  and  a  homogeneous  intermediate  substance ; 
the  former  appear  to  be  formed  of  nuclein  or  chromatin  and  an  achro- 
matic substuioe;  nothing  but  the  latter  gives  any  evidence  of  the 
existence  of  a  reticulum  of  plastin. 

Structure  of  Herve-fibre.*  —  Dr.  P.  Schiefferdecker  has  rein- 
vestigated the  often  attacked  problem  of  the  minute  structure  of  nervous 
tisane.  His  main  conclusions  are  as  follows : — (1)  The  distinction  of 
medullary  and  non-medullary  nerves  is  a  real  one.  (2)  When  there  is  a 
medullary  sheath,  both  on  peripheral  and  central  fibres,  this  is  doubly 
interrupted,  by  Lantermann's  indentations  which  separate  the  various  seg- 
ments, and  by  the  more  widely  separated  constrictions  of  Banvier.  BoUi 
affect  the  whole  thickness  of  ihe  medullary  sheath,  and  are  seen  on  living 
fibres.  (8)  At  both  interruptions  an  intermediate  substance  lies  between 
the  medullary  portions.  This  is  readily  dissolved  away,  but  with  silver 
solution  and  the  like  may  be  hardened.  These  annular  plates  T"  Zwischen- 
Bcheiben  ")  are  seen  at  Eanvier's  constrictions,  and  funnels  ("  Zwischen- 
trichter  ")  at  Lantermann's  indentations.  (4)  Substances  find  their  way 
into  the  axial  cylinder  most  rapidly  at  the  intermediate  discs.  They 
must  be  of  especial  nutritive  importance. 

(5)  The  medullary  sheath  possesses  no  peculiar  nuoleL  (6)  While 
all  central  fibres  lie  naked  in  the  supporting  substance,  all  the  peripherals 
have  a  connective  tissue  sheath,  the  sheath  of  Schwann.  This  begins  at 
the  origin  of  the  roots  from  the  central  organ.  (7)  In  the  non-medullary 
this  sheath  lies  close  to  the  axial  cylinder,  in  the  medullary  close  to  the 
medullary  sheath,  so  close  indeed  to  the  latter  that  its  contour  is  not 
usually  visible.  (8)  Characteristic  nuclei,  surrounded  by  more  or  less 
protoplasm  occur  at  intervals,  and  project  markedly  on  the  inner  surface 
of  the  fibre.  (9)  The  sheadi  forms  a  tube  corresponding  in  form  and 
size  to  the  nerve-fibre.  It  is  homogeneous,  dosed,  and  of  uniform  thick- 
ness. QIO)  It  is  constricted  with  Sie  fibre  at  the  intermediate  discs,  but 
this  is  nardly  noticeable  in  young  fibres.  The  more  the  medulla  in- 
creases, the  more  Schwann's  sheath  grows,  except  at  the  intermediate 
discs  where  there  is  no  medulla.  Eanvier's  constrictions  have  no 
influence  on  the  sheath. 

(11)  The  axial  cylinder  has  the  form  of  a  more  or  less  regular  and 
continuous  cylinder.  (12)  It  exhibits  an  outer,  firmer  and  tlunner,  an 
internal  softer  portion.  (13)  The  outer  *'  cortex  "  is  very  pliable,  some- 
what elastic,  very  fine.  It  swells  in  water,  becomes  for  a  short  time 
more  visible  in  dilute  acetic  acid.    (14)  The  content  is  probably  a 

•  Arch.  f.  Mikr.  Anat.,  xxx.  (1887)  pp.  435-94  (1  pi). 
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mobile,  somewhat  flaid,  wateiy  albuminoid  snbstanoe.  The  inclosore  of 
fibrils  is  possible,  bnt  not  probable.  (15)  In  contact  with  coagulating 
floids,  the  axial  cylinder  shrinks  np  into  very  diverse  forms.  (16)  Be- 
tween the  shranken  axis  cylinder  and  the  meaollary  sheath,  or  between 
the  former  and  Schwann's  sheath,  a  space  is  left  This  contains 
coagolated  material  in  small  quantity,  is  the  enlargement  of  a  normal 
mimmal  space,  probably  containing  a  lymph-like  nutritiye  fluid.  (17) 
Osmiom  and  other  reagents  produce  a  '*  coagnlation-Bheath  "  (Gerinnsel- 
scheide)  on  the  surface  of  the  axis.  On  l£is  lie  the  silver  precipitate 
and  Frommann's  lines.  (18^  Beyond  the  **  cortex  "  there  are  no  genuine 
sheaths— only  artificial  pseuoo-sheaths.  (19)  Schiefferdecker  here  difiSars 
from  Banvier  and  from  Boveri.  (20)  Weigerfs  htematoxylin  blood- 
alkaline  method  stains  the  medullary  fibres  differently  according  to  the 
chromic  salt  used  in  hardeniug.  No  special  substance  appears  to  be 
stained,  the  colouring  varies  considerably.  After  hardening  in  chrcmiic 
acid,  the  medulla  is  Httle  or  not  at  all  stained,  but  the  cortex  of  the  axis 
cylinder  is,  though  not  quite  regularly.  The  irregularity  in  both 
methods  depends  apparently  on  the  varying  infiuence  of  tiiie  differentiating 
fiuid. 

Structure  of  Bed  Blood-corpuscles.*— Sig.  F.  Fok  has  made  a  minute 
study  of  the  structure  of  red  blood-corpuscles.  These  were  stained  after 
Ehrlich's  method  with  methyl*blue,  and  decolourized  by  chromic  acid 
0*20  per  cent.  His  results  go  to  show  that  the  red  corpuscle  is  oonsti- 
tuted  as  follows : — (1)  A  very  delicate  amorphous  membrane ;  (2)  a 
layer  of  hsamoglobin ;  (8)  a  reticulum  of  granular  strands  converging 
towards  a  control  corpuscle  which  represents  the  residue  of  the  nucleus ; 
(4)  the  homogeneous  protoplasm,  probably  in  two  physically  different 
Layers. 

c*»  HsBmoglobin  Crystals  of  Bodents'  Blood-f— Prof.  W.  D.  Halliburton 
has  endeavoured  to  ascertain  whether  the  six-sided  crystals  of  the  luemo- 
globin  from  the  blood  of  certain  rodents  really  belong  to  the  hexagonal 
system  of  crystallographers,  and  he  finds  that  the  presumption  in  favour 
of  the  hsamoglobin  crystals  of  the  squirrel  and  hamster  being  true 
hexagons  is  exceedingly  great;  those  of  the  mouse  do  not,  however, 
appear  to  be  so.  Another  question  which  naturally  arises  is  as  to  the 
difference  of  crystalline  form  that  hsBmoglobin  presents  in  different 
animals,  while  its  other  chief  properties  are  universally  the  same. 
It  is  dear  that  we  have  either  to  do  with  a  case  of  polymorphism,  or 
the  crystalline  forms  are  due  to  the  combination  of  varying  proportions 
of  water  of  crystallization.  As  to  the  former  suggestion,  it  is  to  be 
remembered  that  we  have  not  yet  a  rational  formula  for  luemoglobin, 
while  the  conditions  which  are  known  to  produce  dimorphism  in  minerals 
— differences  of  temperature  and  of  solvent — ^have  no  influence  in  the 
case  of  haomoglobin.  What  is  stated  in  the  text-books  as  to  Uie  per- 
centage of  water  of  crystallization,  would  support  the  view  that  there  is 
considerable  difference  as  to  its  quantity ;  but  Prof.  Halliburton  thinks 
that  the  variations  may  be  due  to  the  great  difficulty  in  obtaining  hsamo- 

flobin  in  a  pure  state,  and  to  the  mode  of  investigation.     Even  if  the 
ifference  in  crystalline  form  is  dependent  on  variation  in  the  amount 
of  the  water  of  crystallization,  no  explanation  is  given  as  to  the  nature 

»  Arch.  Ital.  Biol.,  ix.  (1887)  pp.  28-9. 

t  Quart  Jonrn.  Biior.  Soi.,  xxyiii.  (1887)  pp.  181-99. 
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of  the  agency  that  causes  the  hsBmoglobiii  of  some  animals  to  nnite  with 
a  certain  amonnt  of  water  of  crystollization,  and  that  of  other  animals 
with  a  different  amount.  Bat  the  anther's  reorystallization  experiments 
seem  to  make  it  certain  that  some  such  substance  or  agency  does  exist. 

B.    INVEBTEB&ATA. 

Parasites  of  Teredo  navalis.* — Mr.  W.  F.  Darand  gives  a  brief  and 
not  technical  account  of  the  four  parasites  found  by  him  in  [region  not 
stated]  Teredo  navalia ;  one  appears  to  be  allied  to  Trichonympha  agilU^ 
two  others  are  probably  Protozoa,  and  the  last  mentioned  **has  much 
the  appearance  of  a  nematoid  worm.*'  These  **  imperfect  results  of  the 
first  observations  are  given  as  a  hint  where  a  comparatively  little  worked 
field  of  examination  may  be  found." 

Fauna  of  Mo88e8.t — ^Dr.  O.  E.  Imhof,  excited  by  the  work  of 
Zelinka  on  the  CallidinidaB,  which  live  symbiotically  with  Hepaticad, 
bas  examined  various  mosses.  He  has  found  a  rich  &una  made  up  of 
Rhizopods,  Flagellates,  Ciliate  Infusoria,  Botifers,  Anguillulidad,  Acarina, 
Arctiscoidea,  and  insect-larva^. 

MoUusca. 

Xieroscopio  Structure  of  Muscles  of  Molluso8.{— Prof.  H.  Fol  has 
directed  his  attention  to  the  minute  structure  of  £he  muscles  of  the 
Mollusca,  as  to  which  so  little  is  certainly  known.  Notwithstanding 
the  statements  of  various  histologists,  he  has  convinced  himself  that  there 
is  no  true  transverse  striation  in  any  mollusc.  All  the  phenomena 
which  have  been  explained  as  due  to  such  striation  are  really  caused  by 
the  spiral  fibrils  which  surround  the  smooth  fibres.  The  spiral  turn 
varies  in  length  with  the  number  of  fibrils,  and  with  the  state  of  con- 
traction or  relaxation  of  the  fibre ;  in  the  mixture  of  glycerin  and  nitric 
acid  used  by  Paneth  the  contraction  is  so  great  that  the  parts  of  the 
spire  become  almost  transverse ;  and  this  fact  explains  the  error  of  this 
writer. 

Ingestion  of  Water  in  Lamellibranohs,  Gastropods,  and  Pteropod8.§ 
— ^Dr.  P.  Schiemenz  comes  to  the  conclusion  that  those  authors  who,  like 
KoUmann,  Griesbach,  and  others,  have  asserted  that  there  are  Mollusca 
which  can  take  in  water  by  means  of  pores  or  clefts  are  correct ;  but,  on 
the  other  hand,  the  animals  in  which  they  believe  that  they  have  demon- 
strated these  orifices  have  not  got  them,  and  the  water-pores  they  have 
described  have  no  existence.  He  also  brings  forward  evidence  to  show 
the  existence  of  intercellular  spaces ;  these  are  connected  with  the  sur- 
rounding medium,  but  terminate  in  closed  tips;  they  have  nothing  to 
do  with  the  epithelial  cells,  as  they  are  only  evaginations  of  the  basilar 
membrane.  Delle  Ghiaje  and  his  school  were  right  in  supposing  the 
existence  of  a  water-vascular  system  distinct  from  the  blood-vascular, 
although  such  is  not  to  be  found  in  a  number  of  molluscs  in  which  they 
believed  it  to  be  present.  Molluscs  which  have  no  closed  blood-vascular 
^stem  in  the  foot — such  as  Pteropods,  Heteropods,  Pulmonates,  and, 

*  Amer.  Mon.  Micr.  Joam.,  viii.  (1887)  pp.  224-6. 

t  Zool.  Anzeig.,  xi.  (1888)  pp.  39-40. 

X  ComptvB  Bendus,  ovi.  (1888)  pp.  306-8. 

§  MT.  Zool.  Stat.  Neapel,  vii.  (1887)  pp.  423-72  (2  pU.). 
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probably,  all  OpiBthobranduh— do  not  take  in  water;  there  remain,  there- 
fore, only  the  ProBobranohs,  and  among  them  the  sand-dwellen  appear 
to  be  especiallj  endowed  with  this  property. 

«•  Oaphalopoda. 

Growth  of  Cephalopod  Shells.* — ^Ur.  F.  A.  Bather  discusses  the 
two  views  as  to  tne  mode  of  formation  of  the  shells  of  Oephalopods. 
The  investigation  of  NauUUu  led  to  the  seoretion-hypothesis,  aooordiDg 
to  which  the  anterior  portion  of  the  mantle  secretes  caloareons  matter, 
which  it  deposits  in  snccessive  layers  on  the  margin  of  the  aperture. 
Dr.  E.  Bie£9tahl  has  been  led  to  propose  what  may  be  called  the  intus- 
susception-hypothesis. Microscopical  investigation  of  the  shell  of  jSepia 
seems  to  show  that  each  septum  is  absolutely  developed  from  tiie  pre- 
ceding, and  is  removed  therefrom  by  growth  of  the  intervening  zone  of 
the  outer  shell-wall;  the  growth  being  effected  not  by. apposition,  but 
by  intussusception.  Mr.  Bather  summarizes  the  evidence  of  Biefistahl, 
and  urges  certain  objections ;  he  thinks  that  facts  do  not  confirm  the 
intussusception-hypotiiesis,  and  that  some  of  them  do  £ftvour  the  old 
view  of  formation  of  the  shell  by  secretion. 

7.  Gastropoda. 

Form  and  Development  of  Spermatozoa  in  Murez-f— M.  B. 
Eoehler  has  investigated  the  development  of  the  spermatozoa  in  Murex 
hrandaria  and  If.  hiundUuSf  where,  as  in  various  other  Prosobranch 
Molluscs,  these  bodies  are  of  two  forms.  A  layer  of  parietal  proto- 
plasm contains  numerous  nuclei,  whence  originate  all  the  seminal 
elements ;  but  these  nuclei,  when  ihej  leave  the  protoplasmic  layer,  and 
become  organized  into  cells,  are  of  two  very  distinct  kinds ;  some  are 
large,  and  contain  a  large  nucleus,  have  granular  protoplaon  and  an 
enveloping  membrane;  these  are  the  mother-cells  of  tiie  vermiform 
spermatozoa.  Others  are  much  smaller  cells,  without  any  membrane, 
and  connected  by  protoplasmic  processes  with  neighbouring  cells ;  these 
are  the  mother-cells  of  the  filiform  spermatozoa. 

The  luge  cells  present  a  series  of  modifications,  which  first  affsot  the 
nucleus ;  it  becomes  homogeneous,  contracts  a  little,  and  loses  somewhat 
the  regidarity  of  its  contour ;  these  changes  are  accompanied  by  a  frag- 
mentation of  the  nucleus,  and  an  increase  in  the  size  of  the  odls ;  <me 
of  the  nuclei  produces  a  bundle  of  fibrils,  one  of  tiie  extremities  of  which 
will  become  the  tuft  of  characteristic  dlia,  while  the  other  will  develope 
into  a  central  filament  As  the  latter  elongates,  it  meets  the  wall  of  the 
oell,  and  then  enlarges  to  form  the  head  ol  the  vermiform  q>ennaiozoa. 
The  author  promises  further  details  and  a  full  justification  of  his  belief 
that  these  spermatozoa  are  formed  in  the  place  of  ova.  He  has 
observed  that  the  mother-cells  arise  directly  from  the  primordial  sexual 
cells,  like  tiie  ova  in  an  ovary.  If  we  admit  that  Prosobranchs  are 
more  ancient  than  Pulmonates,  it  seems  justifiable  to  believe  thai  this 
existence  of  two  kinds  of  spermatozoa  indicates  a  tendency  towuds 
hermaphroditism ;  the  abnormally  formed  spermatozoa  are  very  variable 
in  form,  and  have  no  function ;  tiiey  get  that  of  ova  only  when  herma- 
phroditism is  complete. 

•  GeoL  Mag.,  if.  (1887)  pp.  446-9. 
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Development  of  Vermetna.*— Pro!  M.  Salensky's  aiadiee  on  the 
development  of  VermehiB  oommenced  with  the  segmentation  of  the  oyam, 
which  follows  the  plan  common  to  molluscs.  The  small  maoromeres 
that  become  formed  have  a  mass  of  chromatic  grannies  in  the  place  of 
ordinary  nnclei ;  this  pecnliarity  seems  to  be  due  to  the  fact  Uiat  Uiese 
nnclei  multiply  indirectly.  The  cells  of  the  secondary  endoderm  are 
the  product  of  this  division,  and  they  likewise  have  masses  of  chromatic 
granules  in  the  place  of  nuclei.  Later  on,  the  form  of  the  secondary 
endoderm  reproduces  that  of  the  embryo  itself,  and  represents  a  mass  of 
cells  swollen  at  its  anterior  extremity  and  flattened  posteriorly.  The 
cells  of  the  primitive  endoderm^or,  in  other  words,  the  macromeres 
— are  so  arranged  that  their  protoplasmic  portion  faces  the  secondary 
endoderm ;  and  in  sections  it  may  he  seen  that  the  protoplasmic  portion 
of  each  macromere  adheres  to  the  cells  of  the  secondary  endoderm.  The 
ectoderm  which  invests  the  dorsal  surface  of  the  embryo  is  formed  of 
flattened  cells ;  in  some  ova  the  anterior  marginal  cell  is  divided  into 
two  parts,  one  of  which  is  at  the  edge  of  the  bkstopore,  while  the  other 
takes  part  in  the  invagination  ;  the  latter  represents  the  oesf)phageal  cell. 
The  marginal  cells,  which  form  the  hinder  edge  of  the  blastopore,  extend, 
primitiydfy,  in  such  a  way  that  the  blastopore  represents  a  tube  opening 
into  the  primitive  invagination,  which  is  filled  by  cells  of  secondary 
endoderm.  The  shell-gLmd  appears  early  on  the  dorsal  surface  of  the 
embryo^  at  a  time  when  there  are  no  evidences  of  the  mesoderm ;  its 
history  offers  no  peculiarity. 

Aner  sketching  the  early  stages  in  the  development  of  the  organs  of 
the  body,  the  auttior  proceeds  to  describe  the  mesoderm,  the  first 
appearance  of  which  is  late.  This  first  appearance  is  very  difficult  to 
recognize,  since  the  mesoblast  first  consists  of  a  few  scattered  cells ; 
these,  which  are  placed  between  the  cells  of  the  ectoderm  and  those  of 
the  secondary  endoderm,  are  difficult  to  detect,  since  the  two  primitive 
layers  are  applied  to  one  another,  and  their  cells  only  differ  in  the 
sisse  of  their  nudeL  The  mesoderm  appears  to  be  formed  from  the 
ectoderm,  the  cells  which  give  rise  to  it  multiplying  directly.  The 
rudiment  of  the  mesoderm  is  arranged  bilatendly,  being  formed,  from 
the  first,  of  two  plates,  which  may  be  compared  to  l£e  mesodermal 
stripes  of  Annelids.  Lidependently  of  these  there  is,  in  Vermetus^  a 
third,  unpaired,  rudiment,  which  the  author  calls  the  pericardiac  meso- 
derm, but  it  does  not  appear  till  a  later  stage.  The  development  of 
the  eyes  is  somewhat  remarkable;  at  the  outer  edges  of  the  cephalic 
plates  there  appear  two  hemispherical  thickenings  of  the  ect(^erm, 
and  the  eye  is  formed  by  a  thickening  of  tiie  cephalic  plates  with 
delamination.  Behind  them  the  cephalic  plates  become  invaginated 
to  form  the  cephalic  canglia ;  as  the  cells  of  the  cups  multiply,  they 
form  several  layers  of  ceUs,  and  exchange  their  cylindrical  for  poly- 
hedral forms.  The  formation  of  the  fibrillar  substance  is  due  to  the 
modification  of  the  protoplasm  of  the  cells  of  the  invaginations ;  as  they 
increase  in  size  the  cells  become  fibrillar.  The  eyes  very  early  take 
on  the  form  of  spherical  vesicles,  owing  to  the  extension  of  their  cavity ; 
but  they  still  remain  intimately  connected  with  the  rudiments  of  the 
cephalic  ganglia,  from  which  they  do  not  become  completely  independent 
till  a  comparatively  late  stage.  There  is  no  doubt  that  the  wM.  of  the 
vesicle  is  converted  into  the  retina. 

•  Arch,  de  Biol.,  vi.  (1887)  pp.  655-769  (8  pie.). 
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The  pedal  ganglia  and  otocysts  arise  independently,  and  the  forme 
are  rather  late  in  appearing ;  the  first  signs  of  them  are  well-marked 
thickenings  of  the  ectoderm,  which  may  be  called  pedal  plates. 

After  describing  the  formation  of  the  pharyngeal  commissure  and  the 
peripheral  nerrons  system,  the  author  deals  with  the  glands  of  the  foot. 
Of  these  there  are,  as  in  other  moUnsoSy  two,  qnita  distinct  from  one 
another. 

The  differentiation  of  the  mesoderm  is  dealt  with  in  some  detail.  As 
in  other  Ctenobranchs,  there  is  a  provisional  and  a  permanent  heart. 
From  the  morphological  point  of  view,  the  spaces  which  are  in  relation 
with  the  former  correspond  to  the  cavities  of  the  circulatory  organs  of 
the  adult,  and  are,  like  them,  the  remains  of  the  blastocoel.  The  author 
is  inclin^  to  think  that  the  embryonic  heart  has  a  purely  ectodermal 
origin,  and  that  it  is  derived  from  a  vesicular  invagination  of  that  layer. 
Its  external  wall  is  formed  by  ectoderm,  the  cells  of  which  are  remark- 
ably modified,  becoming  fusiform  and  elongated  in  the  direction  of  the 
long  axis  of  the  embryo.  Although  there  is  not  yet  full  direct  evidence, 
we  may  suppose  that  the  cavity  of  the  heart  is  in  conmiunication  with 
those  of  tiie  velum.  The  permanent  heart  is  formed  from  the  dorsal 
unpaired  rudiment  of  the  mesoderm. 

The  temporary  renal  organs  which  are  often  found  in  molluscs 
seem  to  be  absent  from  Vermetua.  The  permanent  kidney  appears  very 
late ;  the  mass  of  mesodermal  cells  from  which  it  arises  is  at  &st  placed 
in  the  anterior  ventral  angle  of  the  pericardiac  cavity. 

The  ectoderm  gives  rise  to  the  cdsophagus,  and  the  endoderm  to 
the  intestine  and  rectum.  From  the  first  there  arise  three  outgrowths, 
the  median  of  which  forms  the  radula-sac,  and  the  two  lateral  the  salivary 
glands.  In  the  formation  of  the  intestine  the  greater  part  of  the  central 
mass  of  the  endoderm  is  converted  into  a  nutritive  mass ;  the  boundaries 
of  the  cells  disappear,  the  nuclei  become  swollen,  lose  their  contour,  and 
are  resolved  into  a  finely  granular  substance,  which  soon  fuses  with 
the  protoplasm  of  the  cells. 

At  the  conclusion  of  this  description  of  the  fetcts  which  he  has 
observed.  Prof.  Salensky  proceeds  to  consider  the  formation  of  the 
embryonic  layers  of  Vermetus  in  connection  with  the  ancestral  form 
of  tiie  Metazoa.  He  is  not  satisfied  with  the  Gktstrula  of  Haeckel,  the 
Planula  of  Bay  Lankester,  the  Parenchymula  of  Mecznikow,  or  the 
Plakula  of  BUtschli.  He  believes  that  the  first  differentiation  which 
characterizes  the  passage  of  the  colonial  Protozoa  to  the  prototype  of 
the  Metazoa  consisted  in  the  division  of  cells  into  motonutritive  and 
genital ;  this  idea  was  simultaneously  conceived  by  Ootte  and  the  author ; 
it  has  a  close  relation  to  the  question  of  the  origin  of  the  blastopore. 
The  difficulty  of  the  disappearance  of  this  orifice,  and  the  appearance 
of  secondary  ones,  cannot  be  explained  by  physiology,  but  tiie  facts 
become  readily  comprehensible  if  we  admit  that  the  ancestral  form  of 
the  Metazoa  must  be  sought  for  in  vesicular  colonies  of  Flagellates, 
developing  on  the  type  of  fiie  Vohox  of  the  present  day ;  the  blastopore 
would  correspond  to  the  orifice  seen  in  young  colonies  of  Volvox^  and  it, 
we  know,  disappears  in  the  course  of  development.  The  hypothetical 
organism  for  which  we  are  searching  would  differ  frt>m  the  actual 
VolvoXy  in  that  the  cellular  individuals  of  the  colony  would  be  capable 
of  animal  nutrition,  such  as  is  probably  the  case  in  ProUtspong%<i,  Like 
Volvox,  the  hypothetical  ancestor  of  the  Metazoa  would  be  capable  of 
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forming  genital  cells ;  these  were  probably  amoeboid,  like  those  of  ProtO' 
spongier  and,  after  separation  from  the  wall  of  the  colony,  would  fall 
into  the  genitocoel,  as  the  cavity  of  the  colony  may  be  called. 

We  know  that,  in  Volvox,  daughter-colonies  may  giye  rise  to  partheno- 
gonids  before  leaving  the  mother-colony,  and  that  they  sometimes  do  so 
before  their  orifice  closes ;  the  same  may  justly  be  supposed  to  have 
happened  with  the  ancestral  forms  of  the  Metazoa,  and,  as  it  would  be 
an  advantage,  we  should  ha^e  forms  passing  the  greater  part  of  their 
existence  as  open  vesicles,  stoongly  charged  with  parthenogonids ;  this 
open  stage  is  regarded  as  the  prototype  of  the  Metazoa,  and  is  called  the 
Oenitogastrula,  In  the  limited  space  at  their  disposal,  only  some  of  the 
parthenogonids  would  arrive  at  maturity,  while  others  would  retain  their 
amoeboid  form ;  in  this  way  we  get  genital  cells  and  nutrient  cells ;  for 
the  inner  layer  composed  of  Siem  Prof.  Salensky  proposes  the  term 
Phagogenitcblast,  while  he  retains  for  the  outer  layer,  formed  of  amoe- 
boid cells,  the  name  of  Kynoblaat  proposed  by  Mecznikow.  The 
internal  nutrient  cells  could  only  function  if  their  colonial  orifice 
remained  open,  and  it  would  be  advantageous,  therefore,  for  it  to  be  so 
till  the  moment  of  the  maturation  of  the  sexual  products,  and  the  forma- 
tion of  daughter-colonies ;  the  expulsion  of  the  embryos  would  necessi- 
tate the  formation  of  one  or  more  orifices  of  exit,  and  it  would  be  a 
matter  of  indifference  whether  or  no  these  corresponded  to  the  primitive 
opening. 

In  the  development  of  the  Metazoa  the  same  modifications  are  seen, 
and  the  blastopore  is  to  be  regarded  as  the  remnant  of  the  colonial 
orifice,  while  the  new  openings  (mouth  and  anus)  are  connected  phylo- 
genetically  with  the  appearance  of  a  secondary  orifice  in  the  colonies  of 
Flagellates. 

Pro!  Salensky  thinks  that  two  types  have  been  confounded  under 
the  term  blastula ;  whether  it  is  formed  by  delamination  (schizoblastula) 
or  immigration  (poreioblastula),  the  blastula  is  palingenetic,  and  corre- 
sponds to  a  closed  colony  of  Flagellates ;  but  in  the  Gastroblastula, 
Amphiblastula,  Archiblastula,  Periblastula,  and  Discoblastula,  there 
have  been  cenogenetic  alterations ;  the  cavity  has  appeared  precociously. 
The  author  next  discusses  the  formation  of  the  mesoderm,  which  is, 
as  he  justly  says,  one  of  the  most  obscure  problems  of  comparative 
embryology ;  the  more  observations  have  multiplied,  the  clearer  has  it 
become  that  the  mesoderm  arises  in  different  ways.  To  him  it  appears 
to  be  a  complication  of  the  primordial  diploblastic  form  of  the  Metazoa ; 
this  is  shown  by  the  existence  of  Metazoa  in  which  there  is  no  mesoderm, 
and  the  development  of  this  layer  subsequently  to  that  of  the  ecto-  and 
endoderm.  If  we  can  imagine  that,  for  some  reason — the  growth  of  the 
genitogastrula,  for  example — the  vibratile  cells,  which  served  for  the 
locomotion  of  the  organism,  were  not  suf&cient  for  its  movement,  and 
that  this  want  brought  about  a  gradual  adaptation  of  the  deep  amoeboid 
cells  to  the  needs  of  locomotion,  we  should  get  a  contractile  layer  formed 
between  the  ectoderm  and  the  genito-endoderm.  It  would  be  indifferent 
to  the  organism  whether  these  mesodermic  cells  arose  by  immigration  of 
new  cells  or  from  cells  that  had  previously  immigrated ;  in  either  case 
there  would  be  a  triploblastic  gastrula,  but  in  one  the  mesoderm  would 
appear  to  have  its  origin  from  the  endoderm,  and  in  the  other  case^om 
the  ectoderm. 

In  conclusion.  Prof.  Salensky  discusses  the  phylogenetic  relations  of 
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the  HoUofica  to  the  bilateral  animalfl;  after  diacnssixig  the  develop- 
mental biatory  of  the  nerrons  system,  the  differentiation  of  the  mesoderm, 
the  formation  of  the  coBlom,  and  ihe  devebpment  of  the  heart  and 
pericardium,  he  thinks  sufficient  evidenoe  is  afforded  of  the  relationship 
of  the  MoUosca  to  Annelids ;  but  this  raises  the  qnestion  of  segmenta- 
tion, and  we  know  that  the  postoral  part  of  molluscs  is  not  segmented. 
To  explain  this,  it  is  necessary  to  suppose  that  the  deviations  from  the 
ancestral  form  common  to  the  two  groups, began  at  a  larval  stage,  and 
have  since  been  gradually  impressed  on  the  organization  of  the  animaL 

Anatomy  and  Affinities  of  AmpuUaria.* — M.  E.  L.  Bouvier  adds 
to  our  knowledge  of  this  amphibious  mollusc,  the  nervous  system  of 
which  he  has  ali^Bady  described.  It  has  both  a  monopectinate  gill  like 
all  the  Monotocardia,  and  a  false  bipectinate  gill  like  the  most  highly 
organized  of  that  group.  The  fsAae  gill  lies  to  the  left  of  the  lung  and 
the  true  gill  to  the  right;  both  are  innervated  by  the  left  supra- 
intestinal  branch  of  the  visceral  commissure,  and  so  correspond  to  the 
same  organs  on  the  left  side  of  other  Monotocardia.  The  left  kidney  is 
a  large  dbamber  with  the  floor  alone  glandular ;  the  spiral  portion  of  the 
intestine,  the  ovary  and  albumen-gland  of  the  female,  and  the  seminal 
reservoirs  of  the  male  project  on  to  this  floor,  and  appear  to  be  situated  in 
the  cavity  of  the  chamber.  The  cavity  of  the  left  kidney  communicates 
anteriorly  and  on  the  right  with  that  of  the  right  kidney ;  the  latter  is 
lined  by  lamelleo  arranged  around  a  dorsal  and  a  vential  vein.  The 
renal  products  make  their  way  to  the  exterior  by  a  cleft  in  the  walls  of 
the  right  kidney ;  they  pass  into  a  conical  canal  which  ends  at  a  groove 
placed  between  the  recto-genital  mass  and  a  dorsal  lamellar  pad.  As  in 
Halioiis^  the  venous  bloMl  from  the  left  kidney  goes  directly  to  the 
heart,  while  that  from  the  right  kidney  first  passes  to  the  gills. 

The  anterior  part  of  the  digestive  tracts  recalls  by  its  relations  to 
the  nervous  system  and  the  salivary  gland  the  diotocardate  Proso- 
branchs ;  there  is  a  gastric  cadcum,  and  the  intestine  is  coiled  spirally 
in  the  cavity  of  the  left  kidney.  As  has  long  been  known,  the  circula- 
tory system  is  remarkable  for  the  presence  of  an  arterial  ampulla  which 
is  lodged  in  the  pericardium  and  situated  at  tiie  base  of  ihe  anterior 
aorta.  The  posterior  aorta  is  replaced  by  five  arteries,  one  of  which 
branches  on  the  wall  of  the  intestinal  spire. 

Notwithstanding  certain  anatomical  resemblances  to  the  Naticid® 
and  the  diotocardate  Prosobranchs,  the  AmpullarisB  appear  to  be  closely 
allied  to  the  Paludinidse,  and  especially  to  the  Oyclophoridsd ;  but  a 
little  more  than  either  of  these  they  tend  to  approach  the  higher 
Prosobranchs. 

Development  of  Heart  of  Pulmonate  Mollu8oa.t— Mr.  W.  Bobim- 
kewitsch  has  a  note  on  the  investigations  into  the  development  of  the 
heart  of  pulmonate  molluscs  lately  made  by  M.  Schaidfeew.  The 
latter  gentleman  has  studied  Limax  agreatisy  and  he  flnds  that  the 
pericardium  first  appears  as  a  compact  accumulation  of  mesodermio 
cells  in  which  the  pericardiac  cavity  is,  later  on,  formed  by  delamination. 
The  heart  arises  as  a  thickening  of  the  inferior  wall  of  the  pericardiac 
vesicle.  The  dorsal  wall  gives  rise  to  a  fold  which  divides  the  peri- 
cardiac cavity  into  two  pi^;  of  these  the  right  forms  the  glandular 
part  of  the  organ  of  Bojanus,  while  the  excretory  duct  is  formed  i&om 

*  Oomptes  Bendns,  cyi.  (1888)  pp.  370-2.      f  Zool.  Anzeig.,  xL  (1888)  pp.  64-6. 
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an  ectodermio  thiokening.  We  may  therefore  conclude  that  the  organ 
of  Bojanos,  like  the  nephridia  of  Annelids,  is  formed  partly  by  eoto- 
dermic  and  partly  by  mesodermic  cells.  The  resemblance  is  the  more 
complete,  if,  with  Grobben,  we  regard  the  pericardiac  cavity  of  molluscs 
as  the  homologue  of  the  C€elom  of  Annelids.  The  disappearance  of  one 
pericardiac  yesicle  and  one  organ  of  Bojanus  is  evidently  correlated 
with  the  general  asymmetry  of  the  body  in  these  molluscs.  If  the 
pericardiac  cavities  are  coolomic  in  nature,  then  the  inner  walls  of  the 
pericardiac  vessels  correspond  to  the  dorsal  mesentery  of  Annelids. 

Sucker  on  Fin  of  Pterotrachea.* — Mr.  J.  W.  Fewkes  points  out, 
not  with  a  view  of  claiming  priority,  but  to  corroborate  succeeding 
writers,  that  in  1883  he  observed — as  raneth  and  Grobben  have  since — 
that  the  sucker  on  Pterotrcichea  is  not  confined  to  the  male  of  this 
Heteropod. 

8.  l4iTne1Ubranchiata. 

Histology  of  najad8D.t — Herr  I.  Apdthy  publishes  a  summary  of  his 
Hungarian  monograph  on  the  histology  of  N^jadeo. 

1.  Blood,  The  corpuscles  (e.  g.  of  Unio)  have  manifold  forms,  and 
are  not  characterized  by  few  and  short  processes  as  Flenmiing  described. 
A  special  form  is  distinguished  by  large  nucleus,  almost  absent  pro- 
chesses,  and  absence  of  tendency  to  unite  with  oilers.  The  nuclei  of 
ihe  corpuscles  were  observed  in  indirect  division.  The  pericardial  fluid 
is  not  blood,  though  corpuscles  may  wander  into  it. 

H.  ConnerAive  tisme.  The  hyaline  intercellular  substance  with  its 
clefts  is  characteristic.  Physiologically,  the  elements  may  be  distin- 
guished as  (a)  proper  connective  tissue  cells,  producing  the  intercellular 
snbstance ;  (o)  mucous  cells  without  share  in  the  latter.  A  nucleus  is 
present  in  all  these.  A  portion  of  the  fine  fibres  on  the  walls  of  the 
blood-vessels  belongs  to  the  connective  tissue  system.  Fine  fibrils  are 
also  demonstrable  in  the  hyaline  matrix,  especially  if  celloidin  be  used 
for  imbedding.  The  cells  without  processes,  which  Eollmann  describes 
as  '*  Haotchenzellen,"  are  more  or  loss  altered  and  shrivelled  cells,  which 
no  longer  fill  their  original  space  in  the  matrix.  The  mucous  cells 
may  retain  their  mucus  within  their  membrane  ^Langer's  Blaschen),  or 
empty  it  \>y  a  distinct  canal  (mucus-cells  proper).  There  could  be  no 
donbt  as  to  the  intactness  of  the  vesicular  cells,  which  are  certainly  not 
*'  lacuno.*'  There  is  a  continuous  transition  between  the  latter  and  the 
glandular  mucous  cells  with  distinct  openings.  The  mucus  secretion, 
and  in  part  the  shell  secretion,  pertain  to  the  connective  tissue  system. 

III.  Epiiheliwn,  This  is  always  in  one  layer.  There  is  no  proper 
endothelium.  Every  epithelial  layer  has  a  cuticle,  even  that  which 
bears  cilia.  The  cuticle  is  a  cementing  substance.  The  superficial 
pigment  differs  from  that  of  connective  tissue,  glands,  or  nerves,  in  being 
more  finelv  granular  and  much  less  soluble  in  alcohol  or  ether.  The 
basal  portions  of  the  cilia  are  connected  with  the  cellular  protoplasm  by 
narrow  processes  penetrating  the  cuticle.  Engelmann's  conclusions  as 
^  the  histology  of  the  cilia  are  considerably  modified.  Flemming's 
tac^e  bviish  cells  occur  over  the  whole  surface  of  the  body.  They  are 
really  doul^le :  the  spindle-shaped,  darkly  pigmented,  superficial  portion 

•  Zool.  Anzeig.',^!.  (1888)  pp.  64-5. 
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is  epithelial,  the  snbjaoent  dabHshaped,  yellow  colonred  portion  is  a 
peripheral  ganglion-oell.  The  epithelium  of  the  rectum  is  peculiar. 
The  auditory  sac  indndes  two  different  types  of  epithelial  cell,  one 
wineglass-shaped,  the  other  retort-like. 

lY.  Musailar  tismie.  The  muscle-fibres  are  surrounded  by  oonneo- 
tive  tissue.  There  is  no  sarcolemma.  The  cardiac  muscles  have  an 
unusually  large  protoplasmic  region  round  the  nucleus,  greater  in  mass 
than  the  contractile  substance.  The  contractile  substance  is  a  product 
of  the  musde-cdL  The  primitive  fibrils  of  the  contractile  substance  are 
histosenetic  homologues  of  the  connectiye  tissue  fibrils.  Unstriped 
musclids  are  found  in  adductors  and  in  mantle.  No  true  transreree 
Btriatton  was  found.  The  fibres  multiply  only  from  musde-germ-oells, 
whidi  persist  even  in  the  adult  organism.  The  division  of  the  nudeas 
of  a  fibre  is  a  subordinate,  persistent  embryonic  process. 

y.  Nervous  tissue.  In  die  nervous  system  ganglionic  and  nerve-oeUa 
have  to  be  distinguidied.  The  former  are  staging-points  for  the  nerve- 
fibres.  The  latter  lie  imbedded  between  the  primitive  fibrils  of  the 
nerve-fibres ;  they  produce  the  fibres.  The  fibres  show  no  membrane  or 
myelin  sheath ;  Uiey  correspond  to  axial  cylinders,  or  rather  to  Bemak's 
fibres  in  vertebrates.  The  branching  of  the  fibres  is  then  described. 
The  long  nudei  of  the  nerve-fibres  or  nerve-odls  are,  like  those  of  the 
musde-fibres,  surrounded  by  a  protoplasmic  mass,  continued  in  a  long 
process  at  the  poles.  H.  Sohultze  confused  these  cells  with  connectiTe- 
tissue  cdls,  which  lie  not  in,  but  between  the  nerve-fibres.  Between  the 
several  ganglion-cells,  fine  processes  of  the  connective  tissue  were 
demonstrable.  Dogiel's  apolar  ganglion-cells  occur  both  in  connection 
with  the  cardiac  musdes  and  elsewhere.  The  nerve-terminations  inner- 
vating the  epiUidial  cells  of  the  mantle-margin,  end  in  minute  round 
plates.  In  the  adductors,  the  nerve-terminations  penetrate  the  fibres  in 
the  nuclear  regions.  They  consist  of  an  axial  thread  or  primitive  fibril, 
surrounded  by  a  pale  sheath,  probably  of  interfibrillar  substance.  Only 
the  axial  thread  enters  the  musde-fibre,  the  latter  loses  itself  on  the 
surface.  The  axial  thread  may  be  traced  into  the  protoplasmic  mass  of 
the  musde-fibres,  and  never  seem  to  end  in  the  contractUe  substance. 

KoUuscoida. 
a.  Tnnlcata. 

Olassification  of  Tunicata.* — Trot  E.  van  Beneden  thinks  that  the 
discoveries  of  the  last  few  years  necessitate  a  revision  of  the  classification 
of  Tunicates.  He  here  confines  himself  to  some  critical  notes,  and  the 
formation  of  a  new  genus.  The  genus  Ecteinasddia  of  Herdman  shows 
that  the  modes  of  reproduction  cannot  be  taken  as  a  basis  of  classification. 
The  author  has  lately  been  able  to  investigate  Philippi's  little-known 
genus  Bhopalsea^  and  with  it  he  places  E.  crassa  and  E.  fusca  of  Herdman. 
For  E.  turvinaUi,  in  which  there  is  no  division  of  the  body  into  thorax 
and  abdomen  as  in  the  preceding,  a  thin  and  not  cartilaginous  test,  as  well 
as  other  differential  characters  justify  the  generic  separation  of  this 
species,  with  which  E,  diaphanie  of  Sluiter  may  be  associated.  For  the 
species  E,  rubricoUia  Prof,  van  Beneden  proposes  the  new  generic  term 
of  Sluiieria  ;  the  distinction  may  be  justified  on  the  ground  that  its  test 
is  provided  with  conoid  papillae,  and  traversed  bystdonial  tubes  (vessels 

•  Bull.  Acad.  R.  ScL  Belg.,  Ivi.  (1887)  pp.  19^7. 
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of  the  innio)  as  in  moBt  AscidianB ;  there  are  well-developed  sipbons, 
and  the  orifices  are  widely  separated,  the  dorsal  plate  is  formed  by  a 
well-deyeloped  continnons  membrane,  the  alimentary  canal  has  a  di£ferent 
coarse  to  ^at  of  Edeinaacidia,  The  generic  characters  of  the  three 
genera  are  systematically  stated. 

Histology  of  Salpa.* — Dr.  0.  S.  Dolley  has  made  an  investigation 
into  the  histology  of  Salpa.  He  thinks  that  the  cuticle  is,  like  the  outer 
mantle  of  DoUclum  and  the  "  bonse  "  of  Appendiculariaf  shed  from  time 
to  time,  and  renewed.  The  inner  mantle  is  said  to  consist  of  an 
ectodermal  and  an  endodermal  cellular  layer,  which  are  separated  by  a 
hyaline  connecting  substance  in  which  lie  buried  the  viscera  and  the 
muscular  bands,  and  through  which  a  network  of  blood-sinuses  burrows 
in  all  direotion&  The  ectoderm  consists  of  a  single  layer  of  pavement 
epithelium,  in  which  the  cells  have  the  protoplasm  occupying  the  central 
portion,  while  the  rest  of  the  cell  appears  to  be  empty  and  transparent ; 
ihe  author  has  been  unable  to  find  large  pavement-cells  contiuning  a 
protoplasmic  reticulum  extending  out  from  a  c^itral  plasma-mass,  as 
described  in  the  larv®  of  DolioTum  by  Uljanin  and  Grobben ;  but  in 
several  ^oung  specimens  he  has  found  a  layer  of  epithelial  cells  lining 
the  cavity  containing  the  elsDoblast,  and  these  present  an  appearance 
which  corresponds  in  almost  every  particular  to  that  described  by  Uljanin. 

The  muscles  are  composed  of  from  six  to  twelve  broad,  flat,  striated 
fibres  arranged  in  bundles,  with  their  broad  surfaces  in  contact,  and  their 
edges  looking  outwards  and  inwards.  The  fibres  are  made  up  of  several 
mnscle-cells  which  have  become  fused  together;  each  fibre  has  a  large 
number  of  oval  nuclei,  which  are  dear  and  bladder-like  and  have 
relatively  large  nucleoli. 

The  gill  is  found  to  be  perforated  by  an  irregular  series  of  blood- 
sinuses,  and  not  by  a  "  single  grand  sinus  "  as  described  by  Prof.  Huxley. 
The  endostyle  of  Salpa  runctnata-fusiformis  differs  considerably  from 
that  described  by  Fol  in  so  many  Salpse ;  there  is  no  *'  middle  inter- 
mediary band";  the  ''outer  intermediary  band"  does  not  consist  of 
simple  pavement  cells,  but  of  three  layers  of  spindle-shaped  cells  with 
rod-like  nuclei. 

The  number  of  cascal  appendages  would  appear  to  vary  in  different 
species ;  the  observation  of  Seeliger  that  no  food  is  ever  found  in  them 
is  confirmed.  Dr.  Dolley  believes  with  H.  Miiller  that  they  have  an 
hepatic  function.  The  author*s  objections  to  the  presence  of  intercellular 
digestion  in  Salpa  have  been  confirmed  by  SeeUger.  The  existence  of 
cilia  for  moving  on  the  contents  of  the  intestine  is  necessitated  by  the 
absence  of  any  musculature  in  connection  with  the  visceral  nucleus.  The 
delicate  tubes  which  spread  over  the  visceral  network  consist  of  an 
extremely  thin  basement  membrane,  bearing  cuboid  cells,  in  which  no 
nucleus  was  visible.  The  testes  consist  of  a  number  of  delicate  tubes,  in 
which  a  basement  membrane  is  scarcely  apparent ;  the  walls  are  formed 
by  a  layer  of  clear  round  bells  containing  pear-shaped  bodies. 

The  nerve-ganglion  presents  a  nearly  spherical  mass  covered  with  a 
delicate  membrane,  which  seems  to  be  continuous  with  the  outer  sheath 
of  the  nerve-trunks.  The  visual  (or  as  Huxley  called  it  auditory)  organ 
is  a  continuation  both  of  the  cential  fibrillar  core,  and  the  external  layer 
of  ganglion-cells ;  outside  its  nervous  central  portion  is  a  layer  of  rather 

♦  Proo.  Acad.  Nat  ScL  Philad.,  1887,  pp.  298-808  (1  pL). 
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large  cylindrical  cells,  whicb  contain  in  their  inner  halves  a  ronnd 
nndieos,  and  a  quantity  of  dark  pigment ;  the  pigment-cells  are  in  their 
turn  covered  hy  a  layer  of  colomnar  cells ;  the  latter  layer  appears  to  he 
a  modified  portion  of  the  ectodermal  layer  of  the  inner  mantle.  Dr. 
DoUey  supposes  that  the  eye  of  Salpa  is  compound.  The  ciliated  sao 
consists  of  a  simple  tuhe  closed  at  the  end  nearest  the  ganglion,  against 
which  it  rests,  and  opening  at  the  other  end  into  the  branchial  sao ;  its 
walls  are  made  up  of  shor^  thick,  columnar  cells  carrying  heavy  cilia. 

/3.  PolsTBoa. 

Beproduotiye  Or^^ans  of  Alcyonidium  gelatinosum.* — ^Prof.  W.  A. 
Herdman  has  had  his  attention  directed  to  a  colony  of  Aleyamdium 
geloHnosum^  which  was  not,  as  is  usual,  homogeneous  in  oolour  and  semi- 
translucent,  but  had  a  blotched  appearance,  due  to  the  presence  of  a 
number  of  small  rounded  spots  of  an  opaque  greyish-white  or  pale 
yellow  colour.  These  spots  were  found  to  be  cavities  which  were  filled 
with  fully  developed  active  spermatozoa ;  on  further  examination,  some 
of  the  polypides  of  the  colony  were  found  to  contain  a  few  young  ova. 
Prof.  Herdman  thinks  that  A.  gelcUinoaum^  like  many  of  the  compound 
Ascidians,  is  an  hermaphrodite  in  which  the  reproductive  systems  arrive 
at  maturity  at  different  times  in  the  life-history,  but,  whereas  these  are 
proterogynous,  Alcyonidium  appears  to  be  proterandrous.  If  the  polypides 
are  unisexual,  then  this  proterandry  applies  only  to  the  colony,  but  it  is 
possible  that  each  polypide  may  be  a  proterandrous  hermaphrodite 
Both  ova  and  spermatozoa  occur  in  ordinary  polypides,  and  not,  as  in 
A.  mytili,  in  gonoeoia,  or  cells  which  contain  no  polypides. 

Anatomy  of  Pedicellina.t~I)r.  A.  Foettinger  has  detected  on  the 
coasts  of  Belgium  a  third  species  of  PediceUinaf  which  he  ci^  P.  henedeni; 
it  is  characterized  externally  by  a  pedicle  formed  of  numerous  seg- 
ments, recalling  that  of  UmateUa  gradlia  Leidy,  and  by  the  rosy  oolour 
of  its  tentacles.  In  its  anatomical  characters  it  agrees  closely  with 
P.  echifuUa  and  P.  helgica ;  simple  or  multiple  bands  may  appear  on 
the  joints  of  the  pedicle.  In  all  three  species  the  segmental  organs  are 
formed  of  two  tubes  which  terminate  at  their  centnd  extremities  in  a 
cell  provided  with  a  long  vibratile  filament ;  the  two  tubes  unite  to  open 
by  a  single  orifice  which  is  placed  at  the  level  of  the  intertentacular 
space ;  they  are  formed  of  a  small  number  of  cells,  and  their  cavities  are 
intracellular.  All  the  forms  examined  were  found  not  only  to  have  the 
sexes  separate,  but  individuals  of  one  sex  formed  distinct  colonies.  The 
male  organs  consist  of  two  testicles,  which  pour  their  secretion  into  a 
seminal  vesicle,  from  which  arises  a  long  excret<^  duct  which  opens 
near  the  external  orifice  of  the  segmental  canals.  The  female  apparatus 
consists  of  two  ovaries,  in  the  interior  of  which  short  oviducts  arise ; 
these  unite  into  a  common  canal  which  ends  on  the  floor  of  the  incu- 
batory chamber,  not  far  from  the  anterior  wall  of  the  intestine.  Glandular 
cells  are  connected  with  the  common  canal  and  oviducts,  and  their  con- 
tents are  probably  used  to  form  the  egg-shell.  The  oviducal  apparatus 
not  only  serves  for  the  extrusion  of  ripe  ova,  but  also  for  the  introduc- 
tion of  spermatozoa;  these  elements  are,  indeed,  found  in  the  ovaries 
themselves. 

The  central  nervous  system  is  represented  by  a  brain  more  or  less 

•  Nature,  xxxvil  (1887)  p.  213.     f  Aroh.  de  BioL,  vii.  (1887)  pp.  299-329  (1  pi.). 
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distinctly  divided  into  two  lateral  lobes;  it  is  formed  of  a  granulo- 
fibrillar  mass  enveloped  in  a  nucleated  cortex.  Several  pairs  of  nerves 
are  given  off  symmetrically  from  its  surface.  In  P.  henedeni  the  brain 
is  always  in  front  of  the  ovaries,  in  P.  echinata  it  is  partly  between 
them,  and  in  P.  hdgica  it  is  completely  surrounded  by  them. 

Arthropoda. 

Eyes  of  Arthropods.* — ^Dr.  W.  Patten,  finding  that  his  observations 
on  the  structure  of  the  adult  eyes  of  insects  differed  widely  from  those 
of  other  recent  writers,  has  endeavoured  to  confirm,  by  embryological 
data,  the  continuity  of  the  so-called  rhabdom  with  Uie  crystalline-cone 
cells,  and  also  his  observations  on  the  nature  of  the  corneal  hypodermis, 
or,  as  he  now  prefers  to  call  it,  the  comeagen.  As  the  compound  eye  and 
optic  ganglion  of  Vespa  develope  slowly,  and  the  successive  stages  are 
clearly  defined,  it  is  an  admirable  subject  for  investigation. 

Among  the  more  important  points  which  this  investigation  has 
brought  out  are — 

(1)  The  crystalline-cone  cells,  or  any  of  the  eventually  pigmented 
cells  surrounding  them,  do  not  form  a  layer  of  cells  distinct  from  and 
superimposed  on  the  retinul® ;  for  the  crystalline-cone  cells,  the  retinuks, 
and  the  other  pigmented  cells  are  derived  from,  and  remain  a  single 
layer  of  cells. 

(2)  The  rhabdom  is  not  a  product  of  the  retinulte,  but  is  merely  the 
inward  prolongation,  or  stalk,  of  the  crystalline-cone  cells. 

(8)  The  layer  of  cells  from  which  the  ommateum  arises  is  the  inner 
wall  of  an  optic  vesicle  formed  by  an  invagination  of  ike  ectoderm,  and 
the  ommateal  cells  are  consequently  upright. 

(4)  The  retinophone  which,  in  the  adult,  are  grouped  in  fours,  are  in 
the  youngest  stages  arranged  in  twos,  or  repeat  the  permanent  con- 
dition of  the  retinophorsB  in  the  ocelli  of  most  insects,  and  in  the  simpler 
compound  eyes  of  Crustacea. 

(5)  The  pigment  first  appears  in  the  form  of  paired  patches  around 
the  pfored  retinophoraB,  and  is  retained  until  after  the  retinopboraB  have 
increased  to  four.  This  transitory  condition  of  the  ommatidial  cells  in 
the  compound  eye  probably  corresponds  with  the  permanently  paired 
arrangement  of  the  pigment  patches  and  retinophone  of  the  ocelli.  At 
the  commencement  of  the  pupid  stage  the  eye  consists  of  three  layers,  the 
ijmermost  being  the  ommateum,  the  middle  layer  being  composed  of 
cells  containing  large  round  nuclei,  arranged  at  regular  intervals  over 
the  retinophorea,  and  the  third  of  flattened  cells  with  quite  small  nuclei ; 
the  last  is  but  slightly  modified  in  the  adult,  where  it  forms  the  comeagen. 
The  cells  of  the  middle  layer  become  sickle-shaped  and  arrange  them- 
selves in  pairs,  a  single  cell  on  either  side  of  a  calyx.  They  grow 
inwards  as  far  as  the  neck  of  the  calyx,  where  they  terminate  in  a 
rounded  swelling  containing  a  large  nucleus;  their  inner  ends  soon 
become  deeply  pigmented^  and  appear  to  form  a  part  of  each  ommatidium. 
Surrounding  the  sickle-shaped  cells  are  the  ends  of  a  circle  of  eighteen 
more  cells,  so  that  each  ommatidium,  including  the  four  retinophorsB, 
bat  not  the  two  middle-layer  cells,  is  composed  of  twenty-two  cells. 

The  author  is  of  opinion  that  the  difference  between  his  results 
and  those  recently  obtained  by  Beichenbach  on  Astacus  is  more  one  of 
interpretation  than  of  observation.    His  own  observations  and  those  of 

•  Joum.  of  Morphology,  i.  (1887)  pp.  193-226  (1  pL). 
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Eingaley  appear  to  make  it  oertain  that  the  ommateiim  is  a  single  layer 
of  cdls,  and  consequently  Eeiehenbaoh's  orystalline-cone  layer  represents 
the  whole  onunateom,  and  corresponds  in  its  earlv  stages  to  the  optic 
thickening  of  Vespa.  If  this  be  so,  it  is  dear  that  ^  outer  wall  of 
Beichenbach's  **  Angenfidte  "  cannot  deyelope  into  the  layer  of  retinnln 
and  rhabdoms.  It  is  probable  that  the  *'  optic  invagination  "  of  Elingsley, 
the  **  Angenfalte  "  of  Beichenbach,  and  the  ganglionic  fold  of  Patten  are 
one  and  Uie  same  thin^. 

To  show  that  his  view  as  to  the  three-layered  nature  of  the  ancestral 
Arthropod  eye  is  correct,  it  was  important  for  the  author  to  demcmstrate 
that  the  eyes  of  Dytisciu  and  related  forms,  which  have  been  described 
by  Grenaoher  as  open  cups,  and  as  tiie  simplest  type  of  Ar&ropod  eye, 
are  really  closed  vesicles  primarily  composed  of  three  layers  of  ceUs. 
The  ikuthor  has  examined  the  ocelli  in  the  larvie  of  Hydrophilua^  DytMCMy 
and  Adlim;  in  the  last  of  these  there  are  six  pairs  of  cells,  of  which 
the  two  dorad  pairs  are  very  deep,  and  resemble  the  two-layered  ocelli 
of  certain  n>iders ;  the  space  between  the  lens  and  retina  is  completely 
filled  by  a  layer  of  very  long  cells— comeagen — whose  deep  nucleated 
ends  are  somewhat  swollen  and  bent  away  £rom  tiie  centre  of  the  eye ; 
they  are  so  arranged  that  there  are  no  nudei  of  the  comeagen  just 
above  the  centre  g£  the  retina,  while  there  is  a  distinct  layer  of  them 
over  its  periphery,  as  well  as  on  the  walls  of  the  inner  half  of  the  eye.^ 
The  periphery  of  the  comeagen  contains  a  thin  layer  of  very  large  dark 
globules,  many  of  which  contain  a  still  darker  corpuscle ;  ^s  layer  of 
mgment-like  bodies  extends  from  the  edge  of  Uie  lens  to  the  retina. 
The  floor  of  the  eye  is  formed  by  a  layer  of  upright  retinal  cells,  eaoh 
provided  with  a  double  rod,  and  tiiere  is  a  median  furrow. 

In  Hydrophilui^  the  ocelli  are  formed  by  invaginations  of  the 
ectodenn  directed  diagonally  inwards,  and  the  ocellus  is  composed  of 
three  distinct  layers  of  cells,  of  which  the  thick  inner  layer,  the  retina, 
is  directly  continuous  on  the  dorsal  side  with  the  hypodermis.  The  eye 
is  not  really  but  only  practically  a  closed  vesicle,  as  is  shown  by  the 
absence  of  nuclei  at  one  point  and  the  continuity  of  the  three  layers. 
Dr.  Patten  comes  to  tfie  conclusion  that  there  are  ocelli  in  the  lar^  of 
insects  very  similar  to  what,  in  a  former  paper,  he  regarded  as  the 
ancestral  eye  of  Arthropods. 

Taking  a  more  extended  survey,  the  author  finds  himself  led  to  the 
supposition  that  the  dorsal  and  ventral  eyes  of  Phronima  and  0yrinnu9^ 
and  those  of  the  males  of  Bibio  and  OloS^  as  well  as  the  dorsal  and 
ventral  parts  of  the  eyes  in  Libellulid»  and  Eupkauria^  are  homdogoiia 
with  the  dorsal  and  ventral  halves  of  the  larval  compound  e^  of  Feapo. 
The  p^arts  of  the  compound  eyes  of  Ve^pa,  and  in  au  probability  of  mosi 
other  insects,  are  in  turn  homologous  vnlh  the  postenor  upper  ocelli  of 
Acilius  and  their  dorsal  extensions,  la  such  cases  as  those  seen  in  the 
larvaa  of  Coreihra  and  Phiyganids,  tixe  ocellus  has  already  become  a 
compound  eye,  whilst  its  dorml  extension  does  not  attain  that  perfecdoii 
until  the  imaginal  stage  is  reached. 


Dermal  Sensory  Organs  of  In8eot8.*^Herr  O.  v.  Hath  has  a  pr^ 
liminary  notice  of  his  mvestigations  into  the  structure  of  the  demud 

♦  Zool.  Anzeig.,  x.  (1887)  pp.  627-31,  645-9. 
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senaory  organs  of  Inseots.  He  finds  tliat,  with  tbe  exception  of  the  optic 
and  anditoiy  organs,  they  are  all  modifications  of  a  single  type,  which 
is  thns  describe.  Wim  the  stoat  chitinons  covering  of  Arthropods, 
sensory  perceptions  are  obtained  by  the  intermediation  of  more  or  less 
modified  hairs.  Some  of  these  are,  externally,  so  little  different  from 
ordinary  hairs,  that  it  is  only  by  the  sensoir  cells  at  their  base  that  we 
are  able  to  distingnish  them ;  others  haye  definite  forms,  and  sometimes 
a  membrane-like  plate  of  ohitin  is  formed  by  the  flattening  out  of  the 
basal  portion  and  the  redaction  of  the  proper  hair;  in  this  case  the  plate 
closes  saperiorly  the  canal  which  traverses  the  chitinoas  layer.  This  is 
the  case  with  Uie  so-called  closed  pits  of  the  Hymenoptera  and  with 
similar  organs  foond  by  the  anther  on  the  antennsB  of  Beetles 
(e.  g.  Cetonid) ;  these  he  proposes  to  speak  of  as  membranoos  caiuds. 

Hair-like  stractares  may  be  fotmd  on  the  sarfftce  of  the  catide,  or 
rise  ap  from  the  base  of  a  more  or  less  deep  pit  in  the  ohitin  (so-called 
sensory  cones) ;  one  pit  may  contain  two  or  more  sensory  cones,  as  in 
tiie  antennsB  of  yarioas  Diptera ;  the  cases  in  which  a  whole  area  beset 
with  a  nomber  of  sensory  hairs  has  been  invaginated  to  form  a  large 
▼esioalar  pit,  are  especially  interesting;  sach  are  the  large  pits  of  the 
antemuB  of  the  Mascide^,  and  the  large  flesh-like  pits  which  the  author 
has  found  at  the  tip  of  the  labial  |Nftlp  of  Lepidoptera.  By  a  similar 
process  many  simple  chitinons  pits  may  be  anited  into  a  single  large 
pit ;  such  are  to  be  seen  in  the  antennie  of  the  cockchafer. 

At  the  base  of  each  sensory  hair  there  is  occasionally  a  single 
sensory  cell,  bat  in  most  oases  there  is  a  group  of  cells ;  the  former  may 
be  seen  in  the  labial  palp  of  the  Lepidoptera,  where  a  distinct  process 
of  a  single  large  sensory  cell  entero  each  sensory  hair.  The  sensory 
cells  are  supplied  by  a  nerve  entering  from  behind,  and  the  cells  them- 
selves give  off  long  fine  processes  into  the  hair-like  structures.  The 
group  of  sensory  cells  is  mvested  in  an  envelope  of  connective  tissue, 
whidi  consists  of  flat  cells  with  flattened  nuclei.  When  a  number  of 
sensory  hairs  are  united  on  one  area,  the  groups  of  sensory  cells  which 
belong  to  them  may  likewise  be  formed  into  a  compact  mass.  In  this 
apparently  single  ganglion  the  arrangement  of  the  cells  can  be  made  out, 
and  their  connective-tissue  investments  detected ;  such  aggregations  of 
sensory  cells  may  be  well  seen  in  the  palps  of  Mdolon^a  or  (hcdneUa, 

In  the  antennsB  of  some  insects,  the^alps  of  CoccineUa,  Ohryaomela^ 
and  Cetonia^  or  the  gustatory  organs  of  Hymenoptera,  groups  of  special 
large  cells  may  be  seen  beneath  the  groups  of  sensory  cells,  in  the 
neighbourhood  of  the  narves ;  notwithstanding  their  position,  it  seems  to 
be  certain  that  these  are  not  special  sense-cells. 

The  author  proceeds  to  state  what  sensory  organs  he  has  observed 
in  different  groups  of  Insects,  into  the  details  of  which  it  is  impossible 
for  us  to  follow  him. 

Salivary  elands  of  Insects.* — Herr  A.  Elnuppel  has  examined  the 
stmctore  of  ue  salivary  glands  of  insects,  especially  Blatta  orienUdia^ 
and  has  come  to  conclusions  which  are  not  in  accord  with  those  of  Pro! 
Kapffer.  He  finds,  in  fact,  that  the  enlarged  origins  of  the  efferent  duct 
are  not  intracellular,  but  extracellular  in  B.  orienidlia;  on  the  other 
hand,  in  the  cells  of  proboscis-glands  of  the  Diptera,  there  are  secretion- 
spaoes,  which  are  connected  with  the  efferent  ducts  of  the  gland-cells ; 

*  Arch.  f.  Natargesch.,  liL  (1886)  pp.  269-304  (2  pU.). 
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these  spaoee  have  proper  walls.  A  certain  change  may  be  observed  in 
the  morphological  appearance  of  the  secreting  organs  of  one  and  the 
same  species,  and  this  is  dependent  on  the  active  or  passive  condition  of 
the  ceil.  The  hemipterous  species  Pyrrhoearis  apteru$^  the  dipterous 
Musea  domestical  Homalamyia.  canicilartB^  CaUtphora  eryihroeephalat 
Lucilia  sp.,  Eristalia  arhustorum^  E,  tenax^  Ac^  were  also  examined. 

Sense  of  Direction  in  Formica  mfiu*— Dr.  H.  0.  M'Cook  gives  an 
account  of  his  observations  on  the  strnctore  of  the  ant-hills,  and  the 
character  of  their  roads  and  engineering  skill  in  Formica  rufa,  as  seen 
in  the  Trossachs  of  Scotland.  He  finds  that  the  ants  showed  an  accurate 
sense  of  direction  in  marking  out  and  following  their  approaches  to  the 
trees.  It  would  be  scarcely  possible  to  attribute  such  mathematical 
accuracy  as  they  exhibit  to  mere  accident.  The  roads  were  as  accurately 
laid  down  as  ordinary  roads  made  by  the  engineering  skill  of  man. 

This  skill  in  the  ants  was  all  the  more  apparent  from  the  fact  that 
their  paths  were  carried  through  a  jungle  of  bracken  and  other  plants. 
No  facts  were  observed  which  justify  speculation  on  the  manner  in  which 
this  feat  of  engineering  was  accomplished.  Sentinels  stationed  near  the 
ant-hills  exhibited  great  alertness ;  the  finger  of  Dr.  M*Cook  was  ob- 
served at  about  an  inch  or  an  inch  and  a  half  s  distance ;  the  sentinels 
thrust  out  their  antennaa,  extended  their  heads,  then  their  front  legs,  and 
finally  the  middle  legs,  while  the  abdomen  was  slightly  turned  under- 
neath the  body,  as  though  prepared  to  eject  formic  acid  on  any  adversary. 

Bespiration  of  Eydrophilus.f — ^Herr  v.  Fricken  describes  the  mode 
of  aquatic  respiration  in  Mydrophilua  aierrima,  Hydrocharis  caraboideB^ 
and  Piceus.  He  saw  that  they  store  up  the  air,  not  under  the  wing- 
covers,  but  in  the  hairy  covering  of  the  under  sur&ce.  The  air  is  caught 
and  renewed,  not  as  in  DytUcua  by  raising  the  posterior  end  of  the 
body  above  the  surface  of  the  water,  but,  as  Nitsoh  recorded,  by  forming 
a  small  whirlpool  by  means  of  the  antennsB,  the  first  joint  of  whidi  pro- 
jected above  Uie  surfiGM)e  of  the  water. 

Aorta  of  Bombyx  mori.| — Signer  S.  Belvatico  finds  in  Bombyx  mori, 
as  Burgess  has  observed  in  other  Lepidoptera,  that  the  aorta  is  bent 
anteriorly  and  widened  out  into  a  kind  of  chamber,  which  has  about  the 
form  of  an  equilateral  triangle,  with  the  apex  directed  downvrards ;  from 
the  basal  angles  two  vessels  are  given  o£^  one  of  which  goes  to  the  optic 
ganglion  and  eyes  before  opening  into  ihe  lacunar  passages ;  the  otiier 
extends  all  along  the  interior  of  the  antennie.  At  the  base  of  the 
antennad  the  vessel  widens,  and  contains  a  peculiar  spherical  structure, 
which  is  attached  to  its  wall  by  special  fibres;  this  is  apparently  an 
apparatus  for  closing  the  lumen  of  the  vess^  The  author  diraws 
attention  to  the  fact  that  in  Bombyx  mori  the  supra-intestinal  nerve  paAes 
into  itxe  interior  of  the  aorta  and  extends  some  distance  along  its  lumen. 

Larva  of  Culex.§ — ^Herr  E.  W.  Baschke  gives  a  careful  and  detailed 
account  of  the  anatomy  of  the  &miliar  larva  of  OtUex  nemorosm.  While 
useful  as  a  sufficiently  exhaustive  account  of  a  form  which  has  not  been 

♦  Proo.  Acad.  Nat  8ci.  Philad.,  1887,  pp.  835-8. 

t  Biol.  Oentralbl.,  vii.  (1887)  pp.  633-4.  (60  YenammL  Dentsoh.  Naturt  a. 
Aerzte.) 

X  Zool.  Anzeig.,  x.  (1887)  pp.  562-3 ;  also  in  Pubblioazioiii  B.  Statione  Baoologioa 
Sperimentale  (Padova)  1887,  19  pp.,  2  pis. 

§  Arob.  f.  Katurgesch.,  liiL  (1887)  pp.  133-63  (2  pis). 
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carefully  studied  Binoe  the  time  of  the  older  naturalists,  the  memoir 
oontaiDS  little  of  moment  that  can  in  any  way  be  called  new  or  of  general 
interest.  The  mouth-organs,  the  directire  hairs,  the  manifold  respiration, 
the  nervous  system,  are  well  described,  and  the  accompanying  figures  are 
very  good. 

Some  Species  of  Chermes.* — M.  N.  Cholodkovsky  finds  on  young 
SibOTian  cedars  (Pinus  cemhra)^  on  warm  days  in  spring  and  summer, 
woolly  masses,  which  can  even  be  detected  in  winter  S  the  snow  be 
shaken  o£f  the  branches.  In  winter  and  early  spring  these  consist  of 
wingless  females  of  Chermes  which  have  ouUived  the  winter;  in  the 
second  half  of  April  they  lay  amber-yellow  stalked  eggs ;  in  the  second 
half  of  May  winged  examples  may  be  seen  laying  their  eggs.  This 
species  is  allied  to  Chermes  atrchi.  Soon  there  appear  a  number  of  small 
yellowish-brown  wingless  individuals,  which  push  their  long  proboscis- 
sette  deeply  into  the  tissue  of  the  needles  of  the  cedar ;  these  tiie  author 
regards  as  the  sexual  generation  of  this  species  of  Chermes.  Another 
species  has  eggs  which  outlive  the  winter,  and  from  which  in  spring 
wingless  forms  are  dc^veloped ;  for  this  latter  form  the  author  proposes 
the  name  of  0.  pectinaia,  and  for  the  one  which  has  some  resemblance  to 
C,  strcbi  that  of  C.  cemhree.  If  the  eggs  which  have  survived  the  winter 
are  fertilized  eggs,  the  resemblance  of  the  life-history  of  Chermes  to 
Phylloxera  would  be  more  complete  than  Dr.  Blochmann  has  imagined 
it  to  be. 

fi.  Kirriopoda. 

Post-embryonic  Development  of  Julu8.t — Mr.  F.  G.  Heathcote  has 
followed  up  the  post-embryonic  development  of  Jvlus  terrestris, 

(1)  Ccehme.  The  somites  divide  into  two  parts,  one  in  the  body,  the 
other  projecting  into  the  legs ;  the  cavities  together  form  the  coalom.  That 
-within  the  legs  breaks  up,  and  the  cells  form  muscles.  The  body-part 
imites  dorsalwards  along  the  thin  sheet  of  mesoblast  which  unites  it  to 
its  fellow ;  the  two  vesicle-like  parts  meet  medianly  above  the  nerve-cord 
so  as  to  form  a  single  generative  tube.  The  body-parts  of  antenns  and 
mandibles  disappear ;  tiiose  of  the  third  pair  form  salivary  glands ;  there 
are  two  pairs  of  somites  to  each  double  -segment  (2)  Generative  organs. 
The  ova  and  follicle  cells  are  proliferated  from  the  walls  of  the  above- 
mentioned  generative  tube.  (3)  Nerve-system.  There  are  two  cerebral 
grooves  as  in  Penpoitia,  disappearing  early;  the  double  ventral  cords 
concentrate  in  one ;  the  cavities  of  the  ganglia  vanish  early ;  Uiere  are 
two  ganglia  to  eadi  double  segment.  (4)  Trachea  arise  as  epiblastic 
invaginations  behind  the  legs ;  swell  into  two  vesicles,  each  with  two 
diverticula,  which  break  up  to  form  the  tracheal  tubes ;  there  are  two 
pairs  of  invaginations  to  each  double  segment.  The  stink-glands  are 
epiblastic  invaginations,  with  a  muscular  coat  superadded  later,  one  pair 
to  each  segment.  (5)  Heart  arises  from  mesoblast  cells  in  body-cavity. 
These  cells  were  derived  from  hypoblast,  form  a  network,  and  the  heart 
by  a  joining  of  the  meshes  of  this  network.  The  heart  has  two  pairs  of 
arteries  into  spaces  of  fat-body,  two  pairs  of  ostia,  an  imperfect  peri- 
cardial membrane  continuous  with  fat-bodies,  and  three  coats — two 
muscular  and  an  outer  connective.  The  fat-bodies  arise  from  above 
mesoblast  network.    (6)  Body-cavity  is  a  pseudocodle,  distinct  from  the 

•  Zod.  Anzeig.,  xi.  (1888)  pp.  45-8.      f  Pi^oo.  Roy.  Soc,  xliU.  (1887)  pp.  243-6. 
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ooalomio  oayities  of  the  somiteB.  (7)  Eye-spats  arise  £rom  ihictoiing  of 
hypodermifl,  and  formation  of  pigment-lined  vesicle.  The  firont  wall 
thins  into  lens,  the  cells  of  most  internal  wall  and  sides  become  retinal ; 
the  pigment-cells  of  Grenacher  are  probably  mesodermic ;  a  connection 
with  the  ganglion-cells  of  nervoas  system  is  early  established. 

The  most  striking  feature  is  the  redaction  of  the  ventral,  and  the 
increase  of  the  dorsal  part  of  the  yonng  animaL  The  relations  are  tbe 
same  as  those  in  carboniferous  Euphciberia.  Each  double  segment 
represents  two  complete  segments^  the  dorsal  plates  of  which  have  fiified 
into  one. 

8.  Araohnida. 

Vision  in  Arachnids.* — Prof.  F.  Plateau,  in  continuation  of  his  pre- 
vious memoirs,  gives  an  account  of  the  observations  which  have  been  made 
by  himself  and  by  others  on  the  power  of  vision  exhibited  by  Arachnids. 
After  describing  his  separate  experiments  with  about  a  dozen  speoioB 
of  spiders,  he  sums  up  the  general  results  as  follows: — (1)  The 
Araneideo  in  general  perceive  at  some  distance  the  displacements  of  large 
objects ;  (2)  the  hunting  spiders  ( Attids,  Lyoosidffi)  are  probably  ^e 
only  forms  that  see  the  movements  of  small  bodies ;  (3)  they  perceive 
these  movements  at  a  distance  which  varies  in  different  species  from 
2-12  centimetres ;  (4)  the  distance  at  which  the  prey  is  seen  distinctly 
enough  to  induce  an  attempt  to  capture  it,  is  only  1-2  cm. ;  (5)  even  ii 
this  elight  distance  the  vision  is  not  exact,  for  the  hunting  spiders  make 
numerous  errors;  (6^  the  non-hunting  web-making  spiders  have  veiy 
poor  vision,  they  only  perceive  the  presence  and  Sie  direction  of  their 
prey  by  the  vibrations  of  the  filaments,  and  will  seek  to  capture  litUe 
bodies  quite  other  than  insects  if  the  vibrations  produced  on  the  web  be 
somewhat  similar. 

The  author  then  discusses  the  vision  of  scorpions.  His  experiments 
with  Buthua  europmus^  taken  along  with  Bay  Lankester's  observations  on 
other  species,  show  that  the  vision  is  very  poor ;  that  the  distance  of 
distinct  sight  is  not  more  than  1  cm.  for  the  median  eyes,  and  2j^  cm.  for 
the  laterals ;  that  the  animals  do  not  really  hunt,  but  rather  wait  on  luck ; 
that  feeling  is,  both  in  locomotion  and  in  dealing  with  their  prey,  vastly 
more  important  tiian  sight. 

Lastly,  Prof.  Plateau  discusses  the  Phalancidflo.  His  experiments 
show  that  they  stand  at  about  the  same  sensory  level  as  the  web-making 
spiders.  The  vision  is  very  poor,  distinct  sight  hardly  at  all  developed 
for  any  distance.  The  Phalangids  make  up  for  this,  however,  by  the 
exquisite  development  of  their  appendages,  and  especially  of  their 
pedipalps. 

Respiration  of  Araclmida.t— Prof.  F.  Plateau  has  made  some 
experiments  by  the  graphic  method  which  demonstrate  the  absence  of 
perceptible  respiratory  movements  in  these  animals.  There  is  some  doubt 
as  to  whether  there  are  any  transverse  muscular  fibrils  in  the  pulmonary 
plates  of  Arachnids;  none  such  are  figured  by  Prof.  Bay  Lankester, 
and  Mr.  Looy  says  expressly  that  he  has  fuled  to  demonstrate  the 
muscular  differentiation  described  by  M.  MacLeod.  Prof.  Plateau, 
having  performed  his  part  as  experimenter,  looks  to  the  histologist  to 
resolve  the  disputed  point  in  minute  anatomy. 

♦  Bull.  Acad.  R.  8ci.  Belg.,  xiv.  (1887)  pp.  545-96  (1  pi.), 
t  Arch,  de  Biol.,  vii.  (1887)  pp.  333-48. 
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Begeneration  of  Lost  Parts.* — Herr  V.  Wagner  disonsses  the 
intimate  nature  of  the  processes  which  take  place  when  a  spider  r^ene- 
rates  a  lost  appendage.  He  describes  in  order  the  formation  of  the 
chitinons  knob,  the  atrophy  of  old  tissues,  the  growth  of  the  new  part. 
His  general  results  are  the  following : — (1)  The  blood-corpuscles  meta- 
mor^ose  to  give  rise  to  a  tissue  resembling  chitin.  (2^  The  fatty 
degeneration  of  the  old  tissues  benefits  the  organism  in  tnree  ways — 
Ta)  by  supplying  material  to  be  digested  and  utilized  by  amoeboid  cells ; 
r&)  by  supplying  matter  to  be  absorbed  by  the  coloured  blood-corpuscles ; 
(e)  by  the  direct  benefit  of  the  diffusing  fatty  globules.  (3)  Without 
the  blood-corpuscles  the  process  of  regeneration  probably  could  not 
occur.  (4)  The  process  of  degeneration  in  the  muscular  tissue  of 
spiders  is,  in  general  terms,  ISlc  that  which  occurs  in  yertebrates. 
(5)  The  integument,  matrix,  and  subcutaneous  layer  of  connectiye  tissue 
do  not  arise  from  new  elements,  but  the  old  non-atrophied  tissues  grow 
with  peculiar  power  in  good  nutritiye  conditions.  The  spider  must  be 
tolerably  young — ^that  is,  haye  some  few  moults  before  it — ^if  the  appen- 
dage is  to  be  wholly  renewed.  The  lost  organ  is  replaced  in  the  period 
of  time  between  two  successiye  moults  at  the  stage  of  deyelopment  at 
which  it  was  lost.  The  palp  cannot  be  completely  regenerated  if  it 
is  lost  late — that  is,  when  the  copulatory  apparatus  has  arisen. 

Age  and  Habits  of  American  Tarantula-f— Br.  H.  0.  M'Oook 
commences  with  a  tragic  account  of  the  death  of  Sir  J.  Lubbock's  aged 
ant-queen,  which,  in  the  course  of  last  year,  attained  the  age  of  thirteen 
years ;  but  he  concludes  with  the  publication  of  a  note  from  Sir  John, 
saying  that  in  January  1888  the  '*  yenerable  soyereign  of  the  emmet 
world,"  as  Dr.  M'Cook  ciJls  it,  was  still  aliye.  Passing  to  his  proper 
subject.  Dr.  M'Cook  records  the  death  of  a  specimen  of  TaratUula  which 
had  been  in  his  possession  for  more  than  fiye  years,  and  which  was 
certainly  seyen  and  may  haye  been  eight  years  old.  He  ascribes  its 
great  longeyity  partly  to  human  protection.  With  regard  to  its  habits 
the  author  obseryes  that  the  act  of  moulting  is  frequentiy  attended  with 
danger  of  some  kind  or  another  to  spiders.  To  keep  spiders  aliye,  it  is 
better  to  underfeed  than  oyerfeed  tiiem,  but  they  must  always  haye  a 
supply  of  fresh  water,  and  should  be  kept  at  a  moderate  temperature* 
In  spinning,  the  animal  slowly  moyed  its  whole  body  round  as  upon  a 
piyot,  and  so  dispersed  the  silk  oyer  a  circular  patch.  The  only  nest 
of  the  Taratdula  is  a  burrow  in  the  ground,  and  it  does  not,  as  is  often 
supposed,  make  any  trap-door.  There  are  interesting  notes  on  toilet- 
habits  and  on  the  cmaracter  of  the  egg-cocoon. 

Distribution  of  Araclinida.|— Two  years  ago,  Prof.  0.  Zachanas 
disooyered  in  the  little  Iser  a  new  species  of  Hydrachnida,  which  Herr 
F.  Edmke  named  Sperchon  glandulosum.  He  writes  now  to  note  the 
fftct  that  at  a  similar  eleyation  (800  metres  aboye  the  sea),  and  in  similar 
conditions  in  the  Azores,  the  same  species  is,  according  to  Barrois,  quite 
abondant.  As  it  is  yery  rare  in  Grermany — neyer  found,  in  fact,  except 
in  the  first  locality — thiis  further  discoyery  is  interesting. 

♦  Bull.  gee.  Imp.  Nat.  Moscou,  i.  (1887)  pp.  871-99  (1  pl.> 
t  Proc  Acad.  Nat.  ScL  PhUad.,  1887,  pp.  369-86. 
X  Biol.  Contralbl.,  vii.  (1887)  pp.  631-2. 
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fe.  Cmstaoea. 

Excretion  in  firaohyorooB  Cnuitaoea.* — M.  P.  Marchal,  noting  that 
tbe  excretory  sysiem  of  the  Decapoda  has  hardly  been  inyeetigated, 
except  in  the  crayfish,  has  made  an  investigation  into  that  of  Jfoui 
aguinado.  He  finds  that  the  apparatus  consists  of  gland,  reeenroir,  and 
excretory  duct ;  the  two  reservoirs  are  of  enormous  size,  and  occupy  the 
whole  of  tlie  sternal  part  of  the  cephalic  region  in  front  of  the  mouUi. 
Each  consists  of  a  vestibule,  a  proper  bladder,  and  a  hind-bladder ;  where 
the  two  latter  unite,  the  orifice  of  the  gland  is  hidden  under  a  bridge 
of  tendon ;  the  excretory  duct  opens  at  the  antero-extemal  part  of  the 
bladder,  in  a  funnel-shaped  depression  formed  by  the  vestibule. 

The  excretory  orifice  is,  during  repose  of  the  apparatus,  hidden  by  a 
calcaroous  plate ;  but  when  the  elevator  muscle,  which  is  connected  with 
it,  contracte,  the  plate  is  raised,  and  the  chitinous  membranes  which  are 
inserted  into  it  are  exposed ;  the  excretory  orifice  is  thus  able  to  evacuate 
the  excreted  liquid.  A  crab  under  examination  was  seen  to  put  its 
tubercles  into  movement  twice  in  an  hour  and  a  half;  the  tubercle  is 
kept  raised  for  some  moments,  is  then  lowered,  and  moved  backwards 
and  forwards  several  times  so  as  to  get  rid  of  the  last  drops  of  the  fluid. 
At  the  same  time  the  palps  of  the  second  and  third  gnathites  emerge 
and  set  up  a  very  rapid  undulating  movement,  the  object  of  which  is, 
evidently,  to  drive  away  the  excreted  fluid  from  the  mouth  and  branchial 
cavity. 

The  bladders  of  either  side  are  not,  necessarily,  emptied  at  the  same 
time,  and  appear  to  be  independent  of  one  another ;  the  emptying  of  the 
bladder  is  brought  about  by  the  action  of  muscular  bundles,  and  the 
organ  has,  possibly,  some  contractility  of  its  own,  while  the  action  of 
the  tuberde  appears  to  have  a  favourable  influence  on  the  emission  of 
the  liquid.  On  the  other  hand,  the  oblique  course  taken  by  the  canal 
causes  the  two  lips  to  be  applied  against  one  another,  and  so  to  close 
the  entrance  when  the  pressure  is  from  the  exterior ;  the  opposite  happens 
when  the  pressure  is  from  the  interior. 

The  quantity  of  fluid  excreted  is  considerable,  a  single  crab  of 
780  grammes  weight  giving  in  a  few  seconds  13  c.cm.  and  one  as  much 
as  17  ccm. ;  the  liquid  is  perfectly  limpid,  with  a  strong  saltish  taste, 
and  of  a  density  (with  the  urinometer)  of  1030. 

Green  Gland  of  CrajrAsh.! — ^Herr  B.  Bawitz  answers  Prof.  Grobben's 
strictures  on  his  conclusions  as  to  the  structure  of  tiie  green  gland  of 
Astacus.  He  remains  of  his  own  opinion,  and  his  response  has  little 
more  than  personal  interest. 

The  Bopyrid8B.| — ^Prof.  A.  Giard  and  M.  J.  Bonnier  have  published 
a  monograph  on  the  Bopyridsd,  various  preliminary  notices  of  which 
have  been  given  in  this  Journal.  In  the  present  memoir  the  loninie 
and  Entoniscidas  only  have  been  considered ;  for  each  a  type  has  been 
selected,  for  the  former  Cepon  degans,  which  is  parasitic  on  Pilumim 
hirtellus,  and  for  the  latter  EntonUcus  (or,  as  the  authors  call  it,  Poriunicm 
g.  n.)  meenadiSf  which  is  parasitic  on  the  common  shore-crab,  being  taken. 
The  history  of  each  of  Uiese  forms  is  considered  in  dotail.  In  addition, 
systematic  summaries  are  given. 

♦  Oomptes  Rendus,  c?.  (1887)  pp.  1130-2. 

t  Arch.  f.  Mikr.  Anat,  xxxi.  (1888)  pp.  98-9. 

X  *  Contributions  k  TEtude  des  Bopyriens,'  4to,  Lille,  1887. 
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Two  Hew  Oenera  of  l^icarida.* — ^MM.  A.  Giard  and  J.  Bonnier 
have  found  new  forms  of  these  Bopyridsd,  parasitic  on  specimens 
of  Pcdsemon  brought  from  the  fresh  waters  of  Dutch  Malaysia,  and  pro- 
bably from  the  island  of  Amboyna.  That  which  Semper  named  Bapyrtu 
ascendena  they  call  Probopyrua  ascendena^  and  the  other  Pdlegyge  Borreu 
The  former  is  distinguished  firom  Bopyrua  by  the  characters  of  the  pleon 
in  both  sexes ;  that  of  the  female  has  appendages  which  appear  to  haye 
escaped  the  notice  of  Semper,  and  that  of  the  male  has  traces  of  the 
laterial  appendages  which  are  completely  wanting  in  Bopyrua, 

Palegyge  b^irs  to  Oyge  the  same  relation  that  Probopyma  has  to 
Bopyrua^  for  they  represent  a  less  degraded  form  which  has  retained  the 
typical  lonid  structure  of  the  pleon. 

An  interesting  parallelism  may  be  drawn  between  the  phylogenetically 
archaic  nature  of  the  parasites  and  their  hosts,  for  Pcdasmon  di^^r  and 
P.  omatua  are  older  than  P.  aerratua,  P.  aquilla^  and  others  on  which 
Bopyrua  is  parasitic;  the  older  forms  have  survived,  owing  to  their 
inhabiting  fi^sh  or  brackish  water. 

LemsBascus  and  the  Philichthyd8B.t — Prof.  C.  Claus  has  been  able 
to  make  a  more  complete  study  of  the  little  parasitic  Crustacean  which 
is  found  on  the  skm  of  SoJ^  monockir^  which  he  named  LerMeascua 
nemaioxya.  He  gives  a  detailed  account  of  the  male,  of  the  young  stage, 
and  of  Uie  mature  female.  He  also  describes  the  female  forms  of  the 
allied  Philichthya  and  Sphaarifer,  On  Lemsecucua  he  notes  the  presence 
of  50-60  pairs  of  dorsal  and  ventral  scale-like  structures  or  cuticular 
thickenings  which  appear  to  serve  as  delicate  locomotor  organs. 

Without  attempting  to  summarize  the  exact  results  of  Olaus's  anato- 
mical investigations,  we  shall  quote  his  diagnosis  of  the  family  to  which 
be  refers  Lenmcucua  and  its  allies.    The  Philichthydad  are  completely  or 
almost  completely  segmented  parasitic  Crustaceans,  with  only  two  pairs 
of  copepod  appendages  modified  as  organs  of  attachment,  and  with  a 
rudimentary  third  pair.     The  male,  like  that  of  the  LemaBaa,  is  small, 
with  normal,  distinct,  segmentation,  with  an  eye  divided  into  three,  with 
two  pairs  of  antennte  and  maxillas  on  the  head,  and  *with  dorsal  integu- 
mentary appendages  on  the  second  thoracic  segment.    The  fourth  and 
fifth  segments  of  the  thorax  are  without  appendages.     The  two  testes 
are  shifted  to  the  terminal  portion  of  the  abdomen.    The  female,  like 
that  of  a  Lemada,  is  large  out  of  proportion,  usually  with  indistinct 
segmentation,  with  an  eye  in  three  portions  (if  it  be  always  present), 
with  an  enlarged  second  and  third  thoracic  segment,  which,  by  them- 
selves, or  plus  the  next  segment,  are  fused  in  a  distended  portion.    On 
this,  and  on  the  head,  as  also  on  the  genital  and  terminal  segments, 
there  often  arise,  as  in  many  ChondracanthaB,  paired  outgrowths.     The 
feeling    antennsd  always    remain    separate.      The    attaching  antenns 
may  be  degenerate.     The  mouth-area  with  the  maxillad  is  very  definitely 
ciroumscribed,  and  surrounded  by  a  wide  short  tube.     The  two  double- 
branched  and  the  third  simple  pair  of  appendages  are  minute  and 
rudimentary.      The    receptaculum  and   genital  apertures  are  dorsaL 
3c>tb  sexes  live  in  mucous  canals  of  the  fish  skin.    Prof.  Claus  then 
^Ua^noses    the    separate    genera    Philichlihya,    Sphaarifer^    Lepoaphilua^ 
I^ernteaacua.    In  /S^^asrt/er,  only  the  females  are  known. 

*  Comptes  Rendufl,  cyi.  (1888)  pp.  304-6. 

t  Arbeit  Zool.  Inst  Wien,  yU.  (1887)  pp.  281-815  (4  p]&). 
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Fint  Ghanges  in  Fecundated  Oynm  of  Lepas.* — ^Prof.  M.  Nusebaiim 
finds  that  the  prooesses  of  maturation  and  fecundation  of  the  ovum  of 
Lepas  arrange  the  living  parts  in  such  a  way  that  on  the  extrusLcm  of 
the  directive  corpuscles  all  the  axes  of  the  future  animal  are  already 
defined.  The  position  of  the  corpuscles  indicates  the  future  position  of 
the  cephalic  end  of  the  emhryo ;  ike  first  and  second  segmentations  take 
place  along  a  plane  which  will  be  the  future  long  axis  of  the  animal. 
If  the  relative  position  of  the  axis  continued  as  at  first,  it  might  be 
thought  that  the  contents  of  the  ovum  alone  possessed  the  power  of 
orientation.  But,  as  the  first  plane  of  division  passes  &om  a  longitudinal 
to  an  equatorial  plane,  the  envelope  and  its  form  must  also  possess 
directive  powers ;  these  may  be  best  explained  by  the  principle  of  least 
resistance.  By  this  prindple  we  may  iJso  explain  the  fact  that  the  first 
division,  though  it  takes  place  in  ti^e  longitudinal  direction,  does  not 
divide  the  ovum  into  the  materials  for  the  right  and  left  halves  of  the 
body.  The  rigidity  of  the  egg-capsule  causes  it  to  be  the  essential 
regulator  of  the  position  of  the  developing  embryo  of  i^epoa. 

Vermes. 


Development  of  Annelids.! — ^Prof.  M.  Salensky  finds  thiat  three 
stages  of  development  play  an  important  part  in  the  evolution  of  worms. 
They  succeed  one  another  in  a  definite  order  in  the  development  of  the 
embryo,  and  consequently  did  so  in  the  evolution  of  the  phylum.  They 
may  be  called  the  Trochogastrtday  the  TrochophorOj  and  the  Trocho- 
neurtda. 

The  Trochogastnda  represents  a  stage  which  is  common  to  all  worms, 
and  which  serves  as  the  genetic  bond  between  the  different  classes  of 
this  group ;  it  is  in  the  form  of  a  bilateral  gastrula,  the  body  of  which 
is  divided  into  a  preoral  and  a  postoral  portion,  the  former  of  which 
contains  the  occipital  plate.  There  is  no  anus ;  the  ciliated  velum  of 
the  gastrula  is  sometimes  retained. 

The  Trochophora  represents  a  farther  stage,  which  is  characterized 
by  the  appearance  of  an  anus  and  of  a  postoral  ring,  as  well  as  by  an 
increase  in  the  size  of  the  postoral  region  of  the  body. 

The  Trochoneurvla  is  characterized  by  the  development  of  medullary 
plates.  Comparative  embryology  shows  that  the  different  classes  of 
worms  pass  tiirough  one,  two,  or  all  three  of  these  stages,  and  the 
classification  of  worms  may,  in  consequence,  be  thus  formulated : — 

(A)  The  Platodes  only  pass  through  the  Trochogastrula  stage. 

a  The  Nemerteans  and  the  Botifers  pass  through  the  Trocho- 
^  and  the  Trochophora  stages. 

(C)  The  Annelida  and  Gephyrea  pass,  in  addition,  through  the 
Trochoneurula  stage. 

The  development  of  Nematohelminths  presents  enormous  dif&culties 
to  a  comparison  of  their  development  with  that  of  other  classes  of 
worms,  while  they  have  no  metabolic  (larval)  forms.  Future  researches 
may  throw  farther  light  on  this  problem. 

The  author  proposes  to  divide  the  worms  into  two  groups,  one  of 
which  he  calls  Cephaloneura,  and  the  other  Neuraxonia.     The  former, 

*  SB.  K.  Preass  AkacL  Berlin,  1887,  pp.  1052-5.  Ann.  and  Mag.  Nat  Hist, 
i.  (1888)  pp.  161-2. 

t  Aroh.  de  Bid.,  vi  (1887)  pp.  589-653  (1  pi.). 
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whiob  contains  the  Platodes,  Nemerteans,  and  Botifers,  aro  only  pro- 
vided with  cepbalio  ganglia  and  cerebral  commissures;  the  latter, 
which  contains  Annelids,  Gephyrea,  and  NematohelminUis,  are  pro- 
vided with  cephalic  ganglia  and  a  ventral  ganglionic  chain.  The 
nervous  system  of  the  last  of  these  is  stated  by  Gotte  and  Ganin  to 
consist  of  four  rudiments,  two  dorsal  and  two  ventral ;  these  very  early 
unite  into  a  single  ring.  If  this  be  so,  the  dorsal  rudiments  are 
probably  the  homologues  of  the  occipital  plate,  and  the  ventral  rudiments 
those  of  the  ventral  ganglionic  chain.  But  the  author  acknowledges 
that  further  researches  are  needed  to  demonstrate  the  legitimacy  of  the 
f^tematio  arrangement  which  he  proposes  to  base  on  these  embryo- 
logical  data.  Sagiiia  has  a  still  closer  resemblance  to  Annelids  and 
Gkphyrea,  for  the  nervous  system  is  formed  of  two  rudiments,  and  there 
is  a  fane  ccelom ;  in  Nematodes  the  mesoderm  does  not  become  delami- 
naied  into  splanchnic  and  somatic  layers,  and  only  gives  rise  to  the 
longitudinal  muscles. 

The  unarmed  Gephyrea  diverge  from  the  Annelid  type  of  develop- 
ment much  more  than  do  the  armed  Gephyrea ;  in  SipmcultLB  there  is 
cmly  a  rudiment  of  the  pre-oral  ciliated  circlet,  while  in  Phascolowma 
this  is  quite  absent  and  the  postoral  circlet  developes  very  early. 

Vascular  System  of  Hirudinea.* — ^Dr.  A.  G.  Bourne  refers  to  M. 
Jaquet's  paper  on  the  vascular  system  of  Annelids.  He  regrets  that 
the  author's  interpretations  tend  to  take  us  back  to  a  condition  of  things 
which  existed  forty  years  ago,  and  he  ascribes  this  defect  to  M.  Jaquet's 
want  of  appreciation  of  comparatively  recent  work  on  the  subject.  Dr. 
Bourne  makes  some  critical  remarks  on  various  genera  of  leeches  which 
have  been  incompletely  described  by  M.  Jaquet. 

Structure  of  the  Eye  of  Branchiomma.t— M.  0.  Brunette  has 
examined  the  structure  of  the  eyes  in  Branclwmma^  where,  as  is  well 
known,  there  is  an  eye  at  the  tip  of  each  of  the  branchial  filaments. 
The  ocular  mass  does  not  completely  surround  the  cartilaginous 
axis  of  the  branchia,  there  being  towards  the  internal  side  a  non- 
pigmented  zone  covered  by  epithelial  cells  which  are  identical  with 
those  on  other  parts  of  the  guL  Examination  in  sea-water,  aided  by 
pressure,  reveals  the  presence  of  &cet8 ;  there  is  no  difference  in  the 
dharaoters  of  the  cuticle;  in  sections  each  elementary  eye  is  seen  to 
have  the  form  of  an  elongated  triangle,  with  its  base  turned  towards  the 
periphery.  Directly  below  the  cuticle  there  is  a  small  spherical  lens,  and 
underneath  it  there  is  a  nucleus  of  some  size  situated  in  a  sort  of  rounded 
csavity.  The  author  compares  the  lens  and  cellular  body  with  its  large 
nucleus  to  the  crystalline  formations  of  Arthropods ;  the  cell  is  inclosed 
in  a  granular  protoplasmic  mass,  in  which  an  anterior,  granular  and 
protoplasmic  portion,  in  which  there  is  another  nucleus,  may  be  distin- 
guished from  a  hinder  part  which  contains  an  elongated  refractive  body* 
This  last  is  regarded  by  M.  Brunette  as  the  optic  rod  of  the  visual  cell ; 
its  narrow  int^nal  end  is  continuous  with  nerve-filaments.  There  is  no 
trace  of  pigment  in  this  region,  but  special  pigment-cells  surround  each 
of  the  elementary  eyes. 

The  author  is  of  opinion  that  in  Branchiomma  we  have  to  do  with  a 
tme  compound  eye,  which  differs  from  any  which  has  yet  been  described 
in  Annelids.     Grenacher  and  Carri^re  have  always  given  the  name  of 

•  Zool.  Anzeig.,  xi.  (1888)  pp.  16-8.      f  Comptes  Bendus,  cvi.  (1888)  pp.  301-3w 
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visual  oeUs  to  tbose  that  are  pigmented,  but  Fatten,  on  the  other  hand, 
states  that  in  Annelids,  Arthropoils,  and  Mollnscs,  the  yisnal  cell  never 
contains  pigment ;  the  axial  nervous  filament  which  the  last-named  writer 
always  finds  in  visual  cells  has  not  been  detected  in  Branchiomma.  The 
eye  of  the  Annelid  may  be  regarded  as  being  formed  of  two  layers, 
the  more  superficial  of  which  furnishes  the  dioptric  apparatus,  while  the 
lower  gives  rise  to  the  sensory  elements. 

Larval  and  Definite  Excretory  Systems  in  Lumbricidfle.*— Prof. 
F.  Yejdovsky  has  examined  the  larval  stage  of  seven  Hungarian  species 
of  Lumbricidsd,  and  finds  in  all  these  common  characteristics :  looked  at 
from  above  or  below  the  larvae  are  more  or  less  ovoid,  ellipsoidal,  or 
spherical ;  the  unilaminate  epiblast  is  ciliated  on  the  ventral  surface, 
and  the  larvsd  are  thereby  enabled  to  execute  more  or  less  lively  rotatory 
movements  in  the  albuminous  fluid ;  the  anterior  end  is  distinguished 
by  three  (more  rarely  four  or  five)  larval  cells ;  these  have  been  hitherto 
incorrectly  called  "  Schluckzellen,"  but  they  must  be  regarded  as  con- 
tractile epiblast-cells  belonging  to  the  laival  excretory  system;  they 
arise  very  early,  and  some  species  may  be  recognized  during  segmenta- 
tion by  their  intracellular  network  of  canaliculi ;  later  on  they  are  over- 
grown by  smaller  epiblast-cells,  and  come  to  lie  between  the  epi-  and 
hypoblast.  Fine  ciliated  •canaliculi  are  connected  with  these  gland- 
cells;  in  Lumbricua  rvbeUua  there  is  generaUy  only  one  pair  of  these 
excretory  canaliculi;  the  excretory  fluid  is  gradually  collected  in  the 
intracellular  ducts,  which  loop  in  various,  but  no  doubt  definite  fashion, 
and  the  dear  fluid  is,  by  a  sudden  contraction,  expelled  to  the  exterior 
through  a  dorsal  orifice.  The  larval  canaliculi  have  begun  to  function 
at  the  time  when  the  two  large  mesoblasts  begin  to  divide,  and  they  are 
consequently  undoubted  derivates  of  the  epiblast. 

The  remnant  of  the  blastopore  goes  to  form  the  stomodsBum ;  below 
it  the  anterior  ends  of  the  germinal  stripes  are  united ;  these  now  grow 
on  either  side  of  the  stomodaoum,  and  so  give  rise  to  the  first  segment. 
The  multiplying  elements  of  this  segment  gradually  press  the  glandular 
cells  of  the  larval  excretory  apparatus  a  little  backwards  into  the  median 
dorsal  line.  The  larval  excretory  canaliculi  and  the  contractile  gland- 
cells  do  not  disappear  until  the  second  and  third  segments  are  completely 
developed. 

Independently  of  these  larval  excretory  organs,  a  pair  of  straight 
non-ciliated  excretory  canals  become  developed  in  the  dorsal  codlom  of 
the  first  segment ;  these  are  what  the  author  has  called  the  embryonic 
or  provisional  excretory  organs.  They  degenerate  without  leaving  any 
vestiges,  while  in  the  succeeding  segments  the  excretory  organs  b^me 
developed.  These  arise  by  the  increase  in  size  and  division  of  a  pair  of 
mesoblast-cells  on  the  posterior  side  of  the  dissepiment  of  each  segment, 
which  grow  into  a  short  solid  cord;  this  very  rapidly  grows  out  into 
a  large  group  of  cells,  which  make  the  exact  study  of  the  process  of 
nephridium-formation  of  Lumbricidsd  very  difficult  to  follow. 

In  young  forms  of  BhyncheUniSy  however,  it  is  possible  to  follow  out 
the  process  step  by  step,  for  after  die  digestion  of  the  yolk-elements  the 
worm  is  quite  transparent.  Each  nephridium  passes  through  a  remark- 
able cord-like  stage  which  may  be  cidled  the  pronephridium  ;  after  the 
formation  of  the  solid  cord  of  cells  a  large  cell  arises  anteriorly  which 

•  Zool.  Anzeig.,  x.  (1887)  pp.  681-5. 
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projects  into  the  segment  in  front ;  this  soon  gets  a  Imnen  in  which 
a  yery  long  active  oiliom  may  be  seen ;  this  dosed  ciliated  cell  appears 
to  be  wanting  to  the  pronephridia  of  the  LnmbricidsB ;  the  orifice  of 
the  cell  may  he  called  the  pronephrostom.  Just  behind  the  dissepiment 
the  cells  of  the  cord  increase  and  gradually  form  a  lobe  which  grows 
dorsally  and  forms  loops ;  this  lobe  corresponds  to  the  dorsal  cell  gronp 
in  the  solid  cords  of  LnmbricidsB.  The  ciliated  cell  of  the  pronephro- 
stom has  meanwhile  divided  several  times  until  at  last  it  becomes  con- 
verted into  a  plate-like  structure,  at  the  margin  of  which  fine  and  short 
cilia  begin  to  beat.  In  this  way  the  pronephrostom  is  converted  into 
the  funnel  of  the  definite  excretory  organ,  and  it  becomes  continuous 
with  the  duct  which,  later  on,  appears  in  the  dorsal  lobe.  Finally,  the 
remainder  of  the  primitively  straight  cord  acquires  a  lumen,  and  as  soon 
as  the  contractile  bladder  is  formed  by  the  invagination  of  the  hypoder- 
mis  the  definite  nephridium  is  in  full  activity. 

It  follows  from  this  description  that  we  have  in  the  Annulata  to 
distinguish  three  kinds  of  excretory  organs : — 

(1)  Larval  excretory  organs  which  have  nothing  in  common  with  the 
definite  organs. 

(2)  Pronephridia  of  developing  segments  which  only  function  for  a 
short  time. 

(3)  Nephridia,  developed  from  the  pronephridia ;  these  degenerate 
in  the  second  to  sixth  segments  of  most  Oligochaetes,  but  are  found  in 
those  that*  succeed  them. 

Beproduotive  Organs  of  Honiligaster.* — Mr.  F.  E.Beddard  thinks 
that  the  account  given  by  M.  Perrier  of  the  reproductive  organs  of  Jtfont- 
ligasier  deahayeai  is  incorrect,  but  that  his  description  may  be  brought 
more  into  accord  with  those  of  Dr.  Horst  and  himself.  He  points  out 
that  in  numerous  characters  the  reproductive  organs  of  this  worm  re- 
semble certain  limioolous  forms ;  sudi  are  the  identity  of  the  *'  prostate  " 
^th  the  atrium  of  Stylaria  laciuiris ;  the  funnel  of  the  vas  deferens  is 
a  simple  disc-shaped  expansion,  and  not  plicated ;  the  vasa  deferentia 
themselves  resemble  those  of  the  Naidomorpha  in  being  single,  and  in 
being  contained  in  two  segments ;  and  the  male  pores  are  placed  on  the 
boundary  line  between  two  segments,  as  is  commonly  the  case  among 
limicolous,  but  never  the  case  in  terricolous  Oligochadtes.  These  fetcts 
may  be  urged  against  the  division  of  Oligocheota  suggested  by  Olapar^de 
fuid  endorsed  by  many  systematic  writers. 

So-called  Prostate  Glands  of  01igooh8Bta.t  — Mr.  F.  E.  Beddard 
points  out  that  the  vasa  deferentia  of  some  earth  wor«ns  are  not  furnished 
with  any  special  glands  (e.g.  Lumbricus,  Microckseta).  Where  such  are 
present  they  belong  to  one  or  other  of  two  types;  in  Acanihodrilus, 
Trigaster^  and  others,  they  have  the  form  of  an  elongated,  often  contorted, 
tube,  of  an  opaque  white  colour ;  in  Perickseta,  Megascolex^  and  others, 
they  are  composed  of  numerous  lobules,  more  or  less  loosely  connected 
together,  and  opening  by  a  number  of  ductules  into  a  common  duct. 
"When  we  investigate  the  two  questions — Do  these  various  structures 
correspond  to  each  other?  and.  Are  they  homologous  with  any  organs 
found  among  the  lower  OligochaBta  ? — we  are  led  to  the  conclusion  that 
the  so-called  prostate  of  Perichmta  is  the  homologue  of  the  atrium  in 
other  earthworms  and  in  the  Limicolsd ;  it  is,  then,  clear  that  under  the 

•  Zool.  Anieig.,  x.  (1887)  pp.  678-81.  f  Ibid.,  pp.  675-8. 
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tenn  prostate  two  organs  have  been  confounded — the  atrinm  of  PerichflBto; 
Acanikodrilu8f  &o.,  and  the  atrium  and  prostate  of  Momltgaster. 

Histology  of  Paohvdriliis  enchytrsBoides.* — For  this  marine  Oligo- 
chadte,  M.  L.  Bonle  nnds  it  necessary  to  form  a  new  gena%  and  be 
proposes  to  call  it  Enchytneaides  Marionu  The  yentnJ  nerve-chain 
exhibits  a  simplicity  of  histological  structure  which  calls  to  mind  the 
arrangements  in  Archiannelids.  There  are  nerve-cells  along  its  whole 
length,  and  these  are  placed  in  the  lower  part  of  the  band ;  ihere  are  no 
ftggrcgc^tions  or  thidcenings  which  could  be  called  ganglia ;  the  band  is, 
fu^er,  intimately  connected  with  the  ectoderm,  not,  indeed,  along  the 
whole  of  its  lengUi,  but  at  a  number  of  points  which  appear  to  regularly 
succeed  one  another.  The  nephridia  are  thick  oval  bodies,  with  a  wide 
vibratile  opening ;  their  interior  is  hollowed  by  a  flexuous  canal  which 
opens  by  a  very  small  ventral  pore ;  this  canal  is  hollowed  out  of  the 
cellular  substance  itsell 

Hew  Earthworm.t — Dr.  W.  B.  Bonham  has  a  preliminary  note  on 
a  new  earthworm,  which  is  very  interesting  from  the  fact  that  it 
possesses  two  pairs  of  nephridia  in  each  somite.  As  it  is  very  short  in 
proportion  to  its  length  it  is  provisionally  called  Brachydnhu.  The 
setsB  are  exceedingly  minute.  The  spermathecsB  differ  in  structure  and 
position  from  those  of  any  other  earthworm  except  Mtcrochseta ;  they 
are  small  and  oblong.  This  new  worm  has — ^like  LwnbricuB^  bat  so 
far  as  is  known  no  other  Oligochiete— <»psulogenous,  or,  as  Dr.  Benham, 
with  Yejdovsky,  prefers  to  call  them,  albumen-glands ;  their  lumen  is 
lined  with  short  columnar  cells  which  are  surrounded  by  a  layer  of 
muscles,  and  outside  these  are  the  large  glandular  cells  with  very 
granular  contents.  Each  nephridium  corresponds  in  position  to  one  of 
the  couples  of  setsB,  and  those  of  each  side  are  quite  separate  from  one 
another ;  the  organ  somewhat  resembles  that  of  lAtmbrums^  but  the  tube 
is  much  less  coiled.  Dr.  Benham  inclines  to  tiie  view  that  the  nephri- 
dia of  Oligochfldtes  were  primitively,  as  they  are  still  in  many  species  of 
Ferichmta^  numerous  scattered  tufts  of  tubules;  with  suppression  of 
some  there  has  been  increase  in  size  of  others,  and  some  in  certain 
somites  have  taken  on  the  function  of  genital  ducte. 

Organization  of  AnneUdi.]: — ^Herr  E.  Meyer  has  an  elaborate 
memoir  on  the  organization  of  Annelids.  He  commences  with  an 
account  of  the  nephridial  system  of  the  Terebelloidea — a  name  formed 
for  a  group  containing  the  Terebellacea,  Ampharetea)  and  Amphietenea. 
This  group  is  remarkable  for  the  internal  divimon  of  the  anterior  body 
region,  which  is  ordinarily  known  as  the  thorax,  into  two  unequcd 
chambers,  each  of  which  consists  of  a  number  of  segments.  These  two 
divisions  are  separated  from  one  another  by  a  strong  muscular  dia- 
phragm. The  anterior  is  the  smaller,  and  contains,  as  a  rule,  only  the 
head  and  the  giU-bearing  segments;  the  hinder  one  is  always  much 
larger  and  is  often  continued  into  the  abdomen.  In  both,  the  ordinary 
dissepiments  are  completely  wanting.  In  most  cases  the  septa  in  the 
abdominal  region  are  broken  through  at  definite  points,  so  that  all  the 
segmented  chambers  of  the  abdomen  communicate  not  only  with  one 
another,  but  also  with  the  post-diaphragmal  space  of  the  forebody.    The 

*  Gomptes  RenduB,  evi.  (1888)  pp.  808-10.     f  Zool.  Anzeig.  xi.  (1888)  pp.  72-5. 
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gonads  are  placed  in  the  hinder  thoracic  chamber.  With  these*  ana- 
tomical and  physiological  differences  are  correlated  certain  local 
differentiations  of  the  nephridia. 

The  whole  number  of  the  nephridia  is  proportionally  small  in  the 
Terebelloidea ;  the  anterior  pairs  which  commnnicate  by  their  internal 
orifices  with  the  cavity  of  the  prediaphragnud  segments  haye,  ordinarily, 
small  infnndibnla,  while  their  tubular  excretory  portion  may  attain  con- 
siderable dimensions;  their  function  is  exdusiyely  excretory.  In  the 
nephridia  of  the  hinder  thoracic  segment  the  funnel  is  generally  the 
most  prominent  part,  being  often  of  enormous  size;  the  ducts,  on  the 
other  hand,  are  poorly  developed.  These  organs  appear,  therefore,  to 
be  especially  adapted  for  taking  up  finer  bodies  swimming  in  the  coelom, 
and  haye  the  function  of  efferent  ducts  for  the  genital  products ;  with 
this,  they  seem  to  lose  their  excretory  function.  All  the  nephridia  of 
the  Terebelloidea  open  within  the  area  of  the  somite  to  which  they 
belong,  and  they  open  to  the  exterior  separately  and  independently  of 
one  another;  their  ciliated  infundibula  are  always  intersegmental  in 
position,  and  always  open  into  the  next  preceding  segment,  la  all  these 
worms  the  nephridia  are  confined  to  the  thorax. 

After  an  account  of  his  macroscopical  and  microscopical  inyestigations 
of  Avf^iiriie  rubra^  Lanice  conchiUgay  and  Melinna  palmata^  the  author 
points  out  how  greatly  they  differ  from  one  another  in  the  details ;  we 
may  take  it  tha^  typically,  the  nephridia  are  developed  in  a  moderate 
number  of  pairs  (about  six)  in  continuous  series,  beginning  from  the 
third  segment ;  but  they  ma,j  begin  frurther  back,  or  the  series  may  be 
broken  by  the  loss  of  a  pair;  tibe  presence  of  more  than  one  pair  of 
nephridia  in  a  segment  is  a  rare  occurrence.  There  are  never  more  than 
three  pairs  in  the  anterior  chamber,  the  diaphragm  being  typically  placed 
between  the  fourth  and  fifth  segment ;  this  position  of  the  diaphragm  is 
characteristic  of  group  A  or  of  the  Amphitritea,  Polycirridea,  Corepho- 
ridea,  and  Trichobranchidea ;  in  group  B,  which  consists  of  the  Ampha- 
retea  and  Amphictenea,  there  is  oidy  one  pair  of  nephridia,  the  diaphragm 
being  placed  between  the  third  and  fourth  segments.  In  Finta  cristata 
alone  has  Uie  complete  absence  of  the  anterior  nephridia  been  noticed. 
A  rdativelv  luge  number  of  hinder  nephridia  is  rare,  but  there  are 
never  less  than  two  pairs.  A  tabular  statement  is  given  of  the  number 
and  arrangement  of  the  nephridia  found  in  the  species  which  were 
examined. 

As  a  rule  the  nephridia  of  either  side  are  distinct  from  each  other  in 
all  Annelids,  but  in  Lanke  conchilega  and  Loimia  medusa  there  are 
nephridial  ducts,  by  means  of  which  the  organs  of  opposite  sides  are 
brought  into  connection. 

The  peritoneal  glands  and  their  products  are  next  described ;  these 
are  the  gonads,  the  lymph-glands,  and  the  pigmented  lymph-glands. 

In  discussing  the  functions  of  the  neplmdial  system,  Herr  Meyer 
states  that  in  Amphitriie  rubra  he  has  found  that  the  protoplasm  of  the 
cells  gives  rise  to  two  kinds  of  excretory  products ;  these  are  pigmented 
crystalline  concretions,  and  dear  excretory  fluid  in  vacuoles;  and  the 
cells  that  produce  them  are  foimd  to  be  localized  separately.  As  the 
nephridial  tubes  are  often  surrounded  by  a  close  vasculu*  network 
belonging  to  iheir  peritoneal  investment,  it  is  more  than  probable  that 
aome  of  me  excretory  materials  are  obtained  directly  from  the  blood. 
From  what  has  already  been  said  it  is  clear  that  there  is  a  division 
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of  labour  between  the  anterior  and  posterior  nephridia.  In  the  former 
the  epithelium  of  the  extraordinarily  well-deTeloped  tabular  portion  has 
a  very  large  excretory  surface,  and  the  pigmented  lymph-glands  are  in 
their  neighbourhood.  In  the  seasons  wnen  the  senial  organs  are  in- 
aotiye  it  is  probable  that  the  chief  function  of  the  hinder  nephridia  is  to 
destroy  and  remove  the  used  up  lymph-corpuscles  from  the  body.  When 
the  gonads  are  active  they  take  up  their  products  from  the  coelom  and 
con&ct  them  to  the  exterior. 

The  development  of  the  permanent  nephridia  of  Polymma  ndmUma 
is  next  described ;  and  this  is  succeeded  by  an  account  of  the  larval 
organs. 

Passing  to  morphological  conclusions,  the  author  discusses  the  rela- 
tions between  the  ciliated  funnel,  the  nephridial  tube,  and  efferent  canal, 
and  the  morphological  relation  of  the  nephridial  passages  to  the  tubes. 
The  funnels  are  ^own  by  the  history  of  development  in  Polymma  to  be 
peritoneal  funnels  in  the  true  sense  of  the  word ;  the  nephndial  tubes 
arise  from  a  retro-peritoneal  tissue,  cmd  are  therefore  morphologically 
distinct  from  the  peritoneal  funnels.  With  regard  to  the  efferent  canals, 
the  continuity  of  their  epithelium  with  the  hypodermis,  the  histological 
resemblances  between  them  and  certain  parts  of  the  skin,  and  their  dharp 
limitation  from  the  inner  cell-layer  of  the  nephridial  tube  speak  to  their 
ectodermic  origin.  The  passages  appear  to  have  arisen  from  one  and 
the  Bam9  embryonic  tissue  as  l£e  nephridial  dacts.  The  typical  condi- 
tion of  the  funnels,  and  the  influence  exerted  on  them  by  Uie  change  of 
the  branchias  and  branchial  vessels  are  next  considered ;  and  this  is  fol- 
lowed by  a  consideration  of  the  significance  of  the  renal  septa  in  Amphi- 
trite  rvhra.  The  ancestors  of  the  existing  Terebelloidea  must  have  had 
nephridia  in  the  whole  of  the  thorax,  and  the  ciliated  infnndibula  of 
these  were  all  provided  with  the  upper  lips  which  are  typical  for  this 
group. 

The  author  believes  that  the  information  he  has  acquired  justifies  a 
reconstruction  of  the  nephridial  system  of  the  nearest  ancestors  of  Lamee 
and  Loimia  ;  they  had,  he  thinks,  two  long  nephridial  ducts,  which  began 
anteriorly  in  the  thii^l  somite  and  extended  uninterruptedly  through, 
at  least,  the  whole  thorax ;  in  each  segment  there  was  a  pair  of  nephri- 
dial tubes  with  typical  infundibula,  and  there  were  as  many  efferent 
ducts  in  the  external  pore&  He  does  not  now  attempt  to  homologise 
this  arrangement  with  that  of  the  archinephric  system  of  Vertebrates, 
and^contents  himself  with  comparing  the  two  from  a  purely  anatomical 
standpoint.  It  will  be  remembered  that  Mr.  J.  T.  Cunningham  pub- 
lished a  short  time  ago*  an  account  of  his  observations  on  the  nephndia 
of  Laniee  conehilega.  Herr  Meyer  points  out  the  few  points  in  which 
his  observations  diverge  from  those  of  the  English  anatomist 

With  the  remaining  portions  of  Herr  Meyer's  paper  we  must  deal 
much  more  briefly.  The  excretory  and  genital  organs  of  the  Cirratulidsd 
are  next  considered,  a  detailed  account  being  given  of  the  nephridia  of 
Chtetozone  tetoaa  ;  the  vascular  system  and  the  peritoneal  glands  are  also 
described.  The  concluding  section  deals  with  the  nephridial  system  of 
the  SerpulaceiB  and  Hermellidsd;  the  hinder  organs  or  genitel  tubes 
of  these  groups  agree  g^endly  with  the  typical  annelidan  nephridium, 
but  the  thoracic  nephridia  offer  some  very  remarkable  differences.     The 

*  See  thlB  Journal,  1887,  p.  591. 
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JBnion  of  the  nephridial  tubes  of  one  pair  on  the  back,  and  the  presence 
of  a  common  unpaired  efferent  duct  are,  so  far  as  the  author  knows,  pecu- 
liarities which  are  confined  to  these  two  families.  For  the  complete 
understanding  of  the  significance  of  these  points,  a  number  of  other 
organs  will  have  to  be  taken  into  consideration ;  this  the  author  promises 
to  do. 

Vervoos  System  of  ChsDtopterus  YalenciniL* — ^M.  J.  Joyeux- 
LaflPuie  finds  that  it  is  not,  as  many  writers  have  stated,  difficult  to 
dissect  out  the  nervous  system  of  Chsetopierus ;  it  is  only  necessary  to 
keep  specimens  for  some  time  in  preserving  fluids.  In  the  median  and 
lower  regions  the  nervous  centres  are  represented  by  a  double  ganglionic 
chain  pliu^  in  the  integument  at  the  bottom  of  a  groove  formed  by  l£e  two 
large  ventral  muscles.  In  each  segment  there  are  two  symmetrical  and 
fusiform  ganglia,  separated  from  one  another  in  space,  and  connected 
by  several  very  short  commissures,  the  number  of  which  is  ordinarily 
seven  or  eight,  but  varies  in  different  segments.  Each  ganglion  gives 
off  several  nerves,  three  generally  going  to  the  neuropodium,  and  three, 
larger,  to  the  notopodium. 

In  the  superior  region  of  the  body  the  arrangements  are  very  different. 
The  connectives  from  the  first  pair  of  ganglia  of  the  median  region 
separate  to  form  the  two  large  nerve-cords ;  these  cords  are  form^  of 
two  apposed  bands,  of  which  that  which  is  ventrally  placed  is  solely 
formed  of  nerve-cells,  and  the  other  of  fibres  with  a  few  nerve-cells ;  the 
former  represents  the  ganglia  which  appear  to  be  wanting,  and  the 
latter  the  connectives  ;  there  are  no  isolated  ganglia. 

Contrary  to  what  is  usually  stated,  the  author  asserts  that  these  cords 
give  off  on  each  side  a  number  of  nerves,  and  indeed,  the  superior  region 
of  the  body  of  Chmtopterus  is  that  which  is  best  supplied  with  nerves. 
The  two  cords  are  connected  together  by  commissures.  In  addition 
to  the  optic  and  tentacular  nerves  already  described  as  being  given  off 
from  the  dorsal  part  of  the  nerve-oords  there  are  several  others ;  of  these 
the  most  important  are  the  three  pairs  of  buccal  nerves  which  give  the 
buccal  infnndibulum  its  great  sensibility,  and  a  pair  of  nerves  distributed 
on  the  dorsal  surface  of  either  side  of  the  vibratile  groove. 

The  constitution  of  the  apparently  anomalous  nervous  system  of  the 
upper  part  of  Chsetopterue  may  be  thus  summed  up ;  a  dorsal  and  cerebroid 
part  with  nerves  for  the  organs  of  sense,  a  venti^  part  formed  of  nerve- 
cells  representing  the  ganglia,  nerve-fibres  which  form  connectives,  and 
numerous  commissures  connecting  the  ganglionic  parts. 

Pol7gordia8.t — Pro!  J.  Fraipont  deals  with  the  genas  Polygordim 
in  the  llth  monograph  of  the  Naples  Station. 

I.  Strudwre. — After  describing  observations  on  the  living  worm,  and 
the  general  external  characters,  he  gives  a  detailed  account  of  the 
anatomical  and  histological  structure.  The  thick  elastic  cuticle,  delicate 
near  mouth,  a^us,  tentacles,  &o, ;  the  subjacent  hypodermis,  thick  and 
glandular  in  the  cephalic  lobe  of  the  first  segment  and  in  the  last,  and 
with  brick-red  pigment  in  P.  neapoliiantu ;  the  yellowish  clear  layer  of 
longitudinal  muscles ;  the  subjacent  irregularly  thickened  granular  layer 

*  Comptes  Bendus,  evl.  (1888}  pp.  148-516. 

t  Faooa  und  Flora  des  Golfes  von  Neapel,  xiv.  Monogr.,  1887,  pp.  1-127 
(16  pU.). 
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with  sparse  oiange  or  briok-red  pigment,  are  all  disonssed  i^  length.- 
The  yellowish  or  greenish  moniliform  digestive  tube,  its  openings,  and 
its  ciliated  interior;  the  body-cavity  between  the  mnscolo-cutaneoiis 
wall  and  the  gut;  the  vertical  septa  dividing  the  cavity  and  other 
oblique  septa ;  the  contained  colourless  fluid  with  pigment  oorpusdeB 
and  reproductive  elements,  then  receive  full  attention.  The  latere  walls 
of  eacli  segment  include  a  pair  of  ciliated  horizontal  canals,  com- 
municating with  the  body-cavity  by  a  funnel  on  the  anterior  face  of  each 
septum.  The  vasculw  system  consists  of  a  dorsal,  and  of  a  ventral 
vessel,  usually  connected  at  each  septum  by  a  cross  branch.  The  ventral 
vessel  bifurcates  in  the  cephalic  segment,  and  unites  with  the  dorsaL 
Caudally  the  two  vessels  end  in  culs-de-sac.  In  P.  neapoUianus 
the  lateral  branches  have  vascular  appendages.  The  blood  is  red  in 
P.  laciem,  green  in  P.  erythrophthalmuB^yellovr  in  P.  neapolUanm, 
uncoloured  in  one  of  Eajewski's  spedes.  The  cephalic  lobe  of  the  first 
segment  contains  a  central  brain,  which  seems  simple  dorsally,  bat 
laterally  is  bilobed,  and  ventrally  trilobed.  The  ventral  median  line 
bears  a  clear  nerve-strand.  The  eyes  are  inconstant  in  the  adults,  and 
at  best,  rudimentary.  Possible  auditory  organs,  present  in  larvs,  do  not 
persist.  The  oblique  septa  of  each  segment  bear  paired  sexual  organs. 
At  maturity  the  contents  fill  the  body-cavity.  The  sexes  are  sepaxate. 
All  these  facts  are  described  at  length. 

II.  Development, — In  the  case  of  the  female,  at  least  (in  P.  neapdU- 
tanu8,  and  P.  appendiculcUus^  not  in  P.  riWoit),  sexual  maturity  appears 
to  be  an  end  of  the  individual  life;  the  ova  are  liberated  by 
dehiscence.  The  appearance  of  the  ripe  ova  is  described.  Artificiid 
fertilization  was  effected,  but  the  intimate  processes  were  not  observed. 
The  segmentation  is  total,  but  unequal.  IVom  the  stage  with  four 
cells,  macro-  and  mioromeres  can  be  distinguished.  It  seems  that  the 
two  primitive  layers,  epiblast  and  hypoblast,  do  not  result  respectively 
from  the  two  first  blastomeres.  One  of  them,  probably  the  epiblast,  is 
formed  at  the  expense  of  one  of  the  two  first  spheres  of  segmentation, 
plus  a  certain  number  of  elements  successively  arising  from  the  other. 
The  micromeres  result  in  epiblast,  the  macromeres  in  hypoblast.  The 
mesoblast  arises  from  the  hypoblast.  The  blastula  phase  is  apparently 
succeeded  by  epibolic  gastrulation,  and  the  gastrula  developes  into  a 
trochosphere  larva.  Some  of  the  last  conclusions  are  more  or  less 
hypothetical,  but  are  confirmed  by  what  is  known  of  the  development  of 
Protodrilus, 

After  describing  the  external  features  of  the  larva  of  P.  neapolitamu 
at  successive  stages,  Fraipont  proceeds  to  a  detailed  analysis  of  the 
various  phases  of  larval  metamorphosis.  Starting  from  the  trocho* 
sphere,  he  describes  six  distinct  stages,  and  ooUates  them  with  those 
described  by  previous  investigators,  and  especiaUy  by  Hatschek.  The 
organogeny  is  resumed  separately,  that  of  tiie  nervous  system  starting 
from  (1)  a  central  organ,  Uie  syncipital  plate  and  the  two  lateral  trunks 
from  it ;  (2)  the  peripheral  system,  consisting  of  niunerous  nerves 
whose  multiple  terminations  are  associated  with  superficial  epidermio 
cells ;  that  of  the  aHmentary  system  from  stomodnum,  mesent^n,  and 
proctodeum ;  that  of  the  body-cavity  from  the  blastocoale ;  that  of  the 
mesoblast  from  two  primordial  mesoblast-cells  arising  from  the  hypo* 
blast  in  front  of  ^e  anus ;  and  so  on. 

Ill,  C7aMf/ica/fon.— After  giving  a  brief  history  of  our  systematio 
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knowledgo  of  Polygordius^  Fraipont  defines  the  genus  as  follows,  in 
contrast  to  Protodrilus. 


Small  sise. 

Masoolar  protractile  pharynx. 

Two  lateral  posterior  fixing  lobea 

Ventral  lon^tudinal  furrow. 

Oilia  in  fnnow,  in  the  vibratile  pits  on 

the  tentacles,  and  as  rings  on  each 

segment 

Two  parallel  and  separate  fibrillar  nerye- 

coida 
Very  mobile   tentacles    with   yasoular 

branches. 
Movements  Turbellariaa-like. 
Oenerally  hermaphrodite. 
Ko  metamorphosis. 

Protodriiua  purpHretu  Schneider;  P. 
fiatooapitaius  Uljanin;  P.  achneid&ri 
Langerhans ;  P.  leuckarin  Hatschek. 


Aiohiannelids,  relatiyely  large. 
Honth  non-protmsible. 
Bing  of  pre4inal  papillso. 

Cilia  in  adnlt  only  in  vibratile  pits,  and 
ronnd  the  mouth. 

Exceptionally  scattered  tufts  of  cilia. 
Unpeored,  median  ventral  nerve-cord. 

Tentacles  with  one  axial  nerve-bundle. 

Vermiforat  movementa 

Separate  sexes. 

Defelopment  with  metamorphosis. 

PcXygcrdins  hcteus  Schneider ;  P.  apogon 
M*Intosh;  P.  vOioU  Perrier;  P.  ery- 
ihvphthalmm  Giard;  P.  neapolitanua 
Fraipont ;  P.  appendicuiatus  Fraipont 

IV.  JSahiiai. — Frof.  Fraipont  then  describes  the  habitat  and  mode 
of  life  of  PdygordiuB^  their  sandy  or  fine  gravel  haunts,  their  contractile 
movements,  &eir  habit  of  fixing  themselves  by  their  posterior  end,  their 
great  brittleness,  their  nutrition,  sometimes  apparently  worm-like,  in  other 
cases  discriminative.  The  fexnales  are  usually  larger  than  the  males, 
they  are  fin  some  species)  destroyed  by  their  reproduction.  The  free 
Burlaoe  life  of  the  hurvas,  their  love  for  Hght  when  it  is  essential  to  their 
life,  their  nutrition  of  small  pelagic  animals,  are  then  described. 

Y.  Geographical  disiribuHon. — Folygordiua  has  only  been  found  as 
yet  in  European  seas,  at  least  in  its  adult  state.  Their  occurrence  in 
the  North  Sea,  the  Mediterranean,  &C.,  is  noted. 

YL  General  condunons.  —  Professor  Fraipont  gives  a  welcome 
risumS  of  the  various  opinions  held  in  j^gard  to  the  position  of  Poly^ 
gordius,  and  the  morphological  import  of  its  larva.  Believing  it  to  be 
in  the  strict  sense  an  Archiannelid,  he  discusses  its  relations  with 
Ophelida,  with  Protodriiua,  with  Histriodrilus,  and  with  Dinophilu8. 
After  a  Uiorough  discussion  of  the  views  held  in  regard  to  the  larva, 
and  an  appreciation  of  the  merits  of  each  and  all;  after  opposing 
especially  tiie  theory  of  Hatschek,  Balfour,  and  Eleinenberg,  who  regard 
the  larval  characters  as  ancestral,  to  that  of  Lang  and  Sedgwick,  who 
regard  them  as  adaptive,  Fraipont  is  forced  to  conclude  in  the  cautious 
statement,  that  in  tiie  actual  state  of  our  knowledge,  it  is  not  yet 
possible  to  determine  the  morphological  import  of  ti^e  larva  of  Polg- 
gordiua  or  the  trochosphere  of  Annelids,  nor  to  draw  ^m  it  any  certain 
conclusions  as  to  the  phylogeny  of  the  Annelida. 

0,  Kemathelininthefl. 

Spermatogenesis  in  ChsBtognatha.*— M.  A.  BoUes  Lee  has  investi- 
gated Uie  spermatogenesis  of  Sagitta.  After  some  preliminary  historical 
matter  he  proceeds  to  describe  his  results,  which  are  thus  (in  abbreviated 
form)  summarized. 

As  Hertwig  has  shown,  the  testes  arise  from  the  same  primordial 

♦  La  Cellule,  i?.,  n.d.,  pp.  lOT'^SS  (2  pis.). 
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cell  whicli  fumiflhed  the  oyaiy  for  the  same  side.  The  solid  mias 
indudes  "  polyplasts,"  as  in  Lunibricus^  with  non-nucleated  blastophore. 
These  become  free  in  the  coelomy  and  undergo  complete  segmentation. 
Their  nuclei  form  distinct  cells  (spermatocytes)  grouped  ronnd  the 
blastophore.  They  multiply  by  karyokinesiB,  after  the  fadiion  described 
by  Camoy  as  *'  scission  en  anses  parallMes,"  which  is  very  different 
from  Flemming's  **  heterotypical  form."  llie  spermatides,  and  the 
spermatocytes  of  certaia  generations,  possess  an  accessory  nuclear  body 
(« Nebenkem  "),  with  filamentous  structure,  and  apparently  arising  in 
the  nucleus. 

Contrary  to  Grassi's  statement,  the  sperms  have  a  distinet  head, 
formed  from  the  nucleus  of  the  spermatide.  After  the  formation  of  the 
head,  the  nuclear  caryoplasma  seems  to  be  restored  to  the  cytoplasm,  the 
nuclear  membrane  ceases  to  be  distinct.  The  sperms  have,  (1)  a  pro- 
cephalic  filament,  formed  by  a  prolongation  of  the  cytoplasm  of  the 
spermatide,  (2)  a  taLl  consisting  of  an  anal  filament  formed  in  the  cyto- 
plasm of  the  spermatide,  ^3)  an  undulatory  membrane,  forming  a  spiral 
round  head  and  tail,  ana  formed  in  the  cytoplasm.  The  transrerse 
striation,  which  has  been  described,  is  an  optic»al  illusion  due  to  the  spiral 
membrane. 

The  spermatozoa  occupy  in  the  polyplast  a  position  opposite  to  that 
hitherto  described  in  all  polyplasts ;  the  head  is  turned  outwards,  and 
the  accessorr  nuclear  body  inwards,  that  is,  towards  the  blastophore. 
The  blastophore,  or  blastophores — ^for  the  primitiye  blastophore  may 
become  multiple  by  simple  segmentation — may  be  absorbed  during  the 
development  of  the  spermatides,  or  may  persist,  and  be  rejected  from  the 
polyplast  at  the  end  of  spermatogenesis. 

Life-history  of  Gtordius.* — Sig.  L.  Oamerano  discusses  the  Tarious 
species  of  Oordius  found  in  Italy,  and  raises  several  questions  in  r^^ard 
to  their  life-history.  (1)  Are  different  epeeiee  found  in  distinct  ho$t$  f 
No,  not  necessarily.  The  filiform  state  is  found  exclusively  in  insects. 
The  same  species  may  occur  ini»  Arthropods  and  in  fishes.  (2)  Is  wum 
one  of  the  hosts  of  Oordius  f  Probably,  in  the  larval  stage.  (3)  Is  ths 
development  direct,  or  is  more  than  one  host  requisite  f  The  life-cyole  of 
Oordius  is  as  follows :— (1)  Egff,  laid  freely  in  water ;  (2)  embrvo,  in 
water,  within  egg;  (3)  larva,  (a)  free  in  water  for  a  time,  (5)  active  or 
passive  entrance  into  a  host,  (c)  encystation;  ^4^  metamorphosis, 
probably  in  the  same  host,  the  young  stage  with  a  fibform  body,  buccal 
aperture,  segments  and  reproductive  organs  not  yet  developed ;  (5)  adult^ 
sexual,  free  life  in  water,  where  copulation  and  egg-laying  occur. 

Development  and  Specific  Determination  of  Oordii.t— M.  A.  Yillot 
has  another  note  on  this  subject  in  answer  to  Dr.  Camerano,  in  which  he 
adduces  evidence  to  support  his  claim  to  priority  as  to  the  methods  to 
be  adopted  in  determining  the  species  of  Qordii,  He  explains  that,  as 
the  genital  organs  become  developed  before  chitinixation  is  complete^ 
it  is  necessary  to  signify  the  stage  reached  by  Uie  worm  under  examina- 
tion. M.  Yillot  thinks  he  sees  signs  of  Dr.  Camerano  not  having  fully 
studied  his  memoirs,  and  he  refuses  to  accept  as  distinct  certain  forms 
regarded  by  Dr.  Camerano  as  species,  until  the  latter  shidl  have  been 
diagnosed  by  the  taxonomic  laws  which  he  has  formulated. 

♦  Arch.  Ital.  BioL,  ix.  (1887)  p.  59.         f  Zool.  Anieig.,  xi.  (1888)  pp.  70-2. 
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Vatnral  Hiitory  of  TylenohoB.* — Dr.  J.  Ritzema  Bos  continues  his 
report  on  Tylenehui  devastatrix  Etihn.  (a)  He  discusses  in  the  first 
place  its  inflaence  on  the  plants  which  it  infests.  Though  it  never  pro- 
duces what  can  be  called  galls,  it  causes  hypertrophy  of  the  tissues  of 
the  plant.  The  hypertrophy  seems  to  be  due  to  some  substance  excreted 
by  Uie  parasite,  but  it  is  possible  that  the  mechanical  action  of  the 
mouth,  &o.^  may  also  be  a  fiiotor.  That  the  former,  howeyer,  is  at  least 
the  main  &ctor  is  suggested  by  a  case  of  a  Tylenchus  found  between,  not 
in  the  leaves  of  Hypnum  eupresnfarmef  and  yet  causing  a  hypertrophic 
abnormality.  The  author  then  notes  the  various  degrees  of  plant  disease 
caused  by  different  species  of  TylenehuSy  which  multiply  at  different  rates, 
d^c.  He  thus  contrasts  T.  devastatrix  and  T,  Bcandens,  The  secreted 
substance  is  only  fatal  to  the  plant  when  large  quantities  are  present. 

(li)  Latent  life.  The  author  cites  some  ol^rvations  on  the  latent 
life  of  T.  eeandene  (  =  AnguilUUa  trtUci),  T.  devaeiatrix  seems  to  surpass 
the  former  in  this  capacity,  which  is  saying  a  good  deaL  The  ezperi- 
m^ts  made  by  the  author  on«  ova,  larv»,  and  adults,  are  described  at 
some  length.  Ova  were  kept  dry  for  two  months,  and  lived  again  on 
remoistening.  Forms  within  the  egg  were  similarly  kept  for  six 
months.  Larvie  remained  latent  for  2j^  years,  and  might  apparently 
have  endured  much  longer.  Sexually  mature  forms  died  in  a  few 
hours,  and  could  not  be  resurrected.  The  age  of  the  larva  is  an  im- 
portant element  in  such  experiments.  The  period  required  for  reawaken- 
ing varies  greatly.  The  temperature  of  the  water  used  in  reviving  is 
likewise  important ;  raised  temperature  assists  the  process.  The  desicca- 
tion may  be  repeated  many  times ;  the  author  repeated  it  sixteen  times 
in  succession ;  each  time  a  longer  period  was  required  for  revivification ; 
and  after  the  sixteenth  experiment  none  survived.  The  process  is  thus 
by  no  means  indefinite.  The  advantage  of  this  power  for  the  species  is 
discussed.  Not  desiccation  alone,  but  cold  also  may  cause  latent  life* 
Some  were  cooled  down  to  —  19^  C,  and  when  the  plant  in  which  the 
worms  were,  was  slowly  warmed  up  again,  the  Tylenchi  larve  revived. 
If  the  reheating  was  sudden,  none  survived.  The  cessation  of  life- 
activity  and  the  revivification  is  explained  by  reference  to  vital  ferments. 
Lastly,  the  author  notes  how  putrid  substances,  of  plant  or  animal 
origin,  or  the  presenoe  of  rotting  neighbour  Tylmchi  may  produce  the 
same  latent  vitality. 

y,  Platyhelmlnthea. 

Tssnia  nana.t — ^M.  B.  Monies  is  not  inclined  to  accept  without  dis- 
cussion some  (^  the  recent  results  of  Prof  Grassi  regarding  Tamta  nana.% 
He  cannot  admit  that  Cyetieereus  tenebrionia  belongs  to  tiiat  tapeworm, 
owing  to  the  differences  in  their  spines ;  0.  teiuhriania  appears  rather  to 
be  the  cystic  stage  of  the  T.  microetoma  of  the  mouse. 

T.  nrnrina  appears  to  M.  Moniez  to  be  a  distinct  species  from  T.  nana^ 
for  the  former  is  nearly  twice  the  length  of  the  latter,  and  their  embryos 
are  altogether  different  in  form ;  moreover,  T.  murina  may  be  foimd  in 
localities  from  which  T.  nana  is  altogether  absent 

Some  European  Triclades.§ — ^Dr.  I.  lyima  has  notes  on  various 
European  Planarians,  among  which  Planaria  abaeiasa  is  a  new  species, 

•  BioL  CeDtralbl,  vii.  (1888)  pp.  646-59. 

t  Gomptes  Bendus,  otl  (1888)  pp.  868-70.  t  This  Journal,  1887,  p.  961. 

I  Joum.  (College  of  Science,  Imp.  Univ.  Japan,  i.  (1887)  pp.  337-58  (1  pi.). 
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found  in  Thuringia*  In  all  individoalB  of  this  speoies  cilia  may  be 
distinctly  made  out  over  the  whole  of  the  body ;  at  Tarions  points  are 
gronps  of  stiff  seto  three  or  four  times  as  long  as  the  ordinary  dlia,  and 
to  snch  Luig  has  correctly  ascribed  sensibility.  The  excretory  canals  at 
the  anterior  end  of  the  body  are  yery  distincUy  seen,  owing  to  the  slight 
development  of  pigment,  and  the  absence  of  other  opaqoe  organs;  the 
lateral  primary  canals  are  much  coiled,  and  lie  above  the  intestine; 
they  pass  forwards  externally  to  the  eyes,  and  soon  unite  with  one 
another,  just  as  in  Dendroccelum  ladewn ;  a  nmnber  of  the  elongated 
ciliated  funnels  are  set  alone  on  the  finer  branches  of  the  system.  The 
author  is  of  opinion  that  P.  ulvm  Oersted  should  be  placed  in  the  genu 
Ounda^  and  the  arrangement  of  its  generative  organs  agrees  exactly  with 
what  is  seen  in  O,  $egmenkUa  Lang.  The  penis  of  P.  abicieaa  is  much 
smaller  than  in  other  ^[>ecies,  and  there  is  no  swelling  on  the  course  of 
its  duct ;  between  the  lining  epithelium  and  the  external  muscular  fibres 
there  are  circular  muscles ;  the  great  development  of  the  musdes  in  the 
wall  of  Uie  penial  sheath  may  be  oorrelatQd  with  the  absraoeof  a  portion 
formed  of  coiled  fibres,  whidi  is  of  great  importance  in  the  ejaculation  of 
the  sperm. 

In  P.  tarva  the  numerous  testes  are  arranged  in  two  layers,  above 
and  below  the  enteric  branches,  just  as  the  author  has  described  them 
in  Dendroccdum  lactemm;  in  Uie  other  speoies  examined  they  are  in 
one  layer,  dorsal  in  P.  gonoeephala^  P.pdychroa,  and  Ounda  uhw;  in 
P.  abscissa  they  are  ventral  in  position. 

In  P.  iorva  and  P.  abscissa  the  two  oviducts  unite,  above  the  penial 
sheath,  into  a  conmion  duct  which  opens,  in  the  former,  above  the  top  of 
the  penis,  and  in  the  latter,  just  internally  to  the  opening  of  the  penial 
sheath.  In  P.  gonocephala^  as  in  P.  pdychroa^  each  oviduct  opens 
separately  into  the  terminal  part  of  the  uterine  duct ;  the  unpaired  duct 
of  0.  uU)SB  opens  at  the  same  point 

In  addition  to  the  two  ventral  longitudinal  nerves  there  are  two 
much  more  delicate  lateral  nerves;  these  arise  a  short  distance  in  front 
of  the  eyes,  and  it  may,  therefore,  be  supposed  that  they  do  not  take 
their  origin  directly  from  the  brain.  Like  the  ventral  nerves,  they  are 
not  only  connected  with  one  another  by  finer  branches,  but  they  give  off 
laterally  plexus-forming  nerves,  which  probably  become  connected  vrith 
the  ventro-lat^ral  nerves  at  the  margin  of  the  body,  and  so  complete 
a  nervous  tube,  such  as  has  been  described  by  Oaffiron  in  Distomum 
isostomum.  In  P.  abscissa  and  O,  ulvse  Dr.  Ijima  has  been  able  to  see 
the  so-called  marginal  nerve  discovered  by  Lang.  The  stepladder^ 
like  transverse  commissures  of  the  peripheral  nervous  erystem  of  P. 
gcnocephda  make  so  many  branchings  and  crossings,  that  it  was 
scarcdy  possible  to  determine  their  number ;  in  P.  iona  and  P.  ofticumi 
they  are  much  less  numerous,  and  yet  there  are  more  than  forty  of 
them. 

The  central  lobes  of  the  two  just  mentioned  species  are  distinguished 
from  those  of  Dendroeaium  or  PclyeeKs  by  the  &ct  that  each  is  traversed 
in  the  dorsoventral  direction  by  a  large  column  of  ganglionic  cells  and 
muscular  bands,  with  which  a  small  amount  of  connective  tissue  may  be 
connected.  It  may  be  regarded  as  an  arrangement  by  which  a  number 
of  g^glionic  cells  are  brought  into  closer  connection  witii  the  inner 
I>ortions  of  the  lateral  parts  of  the  brain.  The  brains  of  these  Planarians 
are  also  distinguished  by  the  backward  and  lateral  course  of  the  lateral 
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margins  of  the  lobes ;  by  tbis  arrangement  the  point  of  origin  of  the 
sensory  nerres  thence  given  off  is  somewhat  increased  in  extent. 

The  brain  of  Ounda  uhse  differs  in  some  points  from  that  of  C,  eeg- 
meniata.  Thus,  it  has  three,  not  four,  sensory  nerves  on  either  side, 
and  the  optic  nerve  is  the  most  delicate  of  all ;  the  minute  structure  of 
the  brain  of  this  worm  is  described  in  some  detail.  The  greater  part 
of  the  longitudinal  nerves  take  part  in  forming  the  brain,  but  a  small 
▼entral  portion  is  continued  furUier  forwards,  and  is  separated  from  the 
base  of  the  brain  by  a  space  beset  with  ganglionic  cells,  and  there  is 
thus  formed  the  nerve  which  is  ordinarily  spoken  of  as  the  anterior 
longitudinal  nerve ;  this  is  the  chief  point  in  which  the  brain  of  Ounda 
differs  from  that  of  other  fresh-water  Triolades  with  bilobed  brains,  for 
in  them  the  hinder  longitudinal  nerve-trunk  completely  fuses  with  the 
base  of  the  brain. 

8.  Inoertflo  Sedis. 

Floscnlaria  annnlata.* — ^Mr.  J.  Hood  describes  a  new  species  of 
Flo9ciilar%a  which  he  has  found  in  Fifeshire  and  Perthshire.  The  corona 
is  a  hemispherical  cup,  the  edge  of  which  is  cut  into  three  lobes  of 
unequal  size ;  these  not  only  differ  in  form  from  those  of  F.  hoodii  and 
JP.  ^lobata,  but  also  in  the  fact  that  the  tips  of  the  lobes  only  are 
crowned  with  short  set89,  whereas  in  the  other  two  species  there  are 
double  rows  of  setss  running  round  the  whole  margin  of  the  corona. 
Examined  as  a  transparent  object,  F.  anntdaia  appears  to  have  three 
brown  rings  below  the  corona ;  seen  as  an  opaque  object,  these  are  white. 
The  jaws  at  the  entrance  to  the  stomach  have  an  upward  motion,  and 
at  the  same  time  they  open  out  to  seize  the  food  and  drag  it  into  the 
stomach.  Sometimes  the  jaws  close  on  the  spherical  body  of  a  monad 
a  little  below  its  centre,  and  **  when  it  so  happens  that  the  jaws  fail  to 
clutch  it,  the  spherical  body  rebounds  back  into  the  cup,  just  as  a  person 
grasping  at  an  indiarubber  ball  with  finger  and  thumb  just  below  the 
centre  produces  the  same  result.  This  rebound  shows  the  toughness 
and  elasticity  of  the  cuticula  of  these  minute  monads."  Full-grown 
specimens  of  F.  annulata,  the  female  of  which  is  alone  known  as  yet, 
are  from  1/64  to  1/50  in.  in  length. 

Hervons  System  of  Myzostoma-f — ^Dr.  F.  Nansen  gives  an  account 
of  the  anatomy  and  histology  of  the  nervous  system  of  several  species 
of  Myzostoma^  and  concludes  with  some  generalizations  which  are  more 
fully  treated  of  in  his  report  to  the  Bergen  Museum. 

The  central  nervous  system  of  MytoaUma  consists  of  an  oesophageal 
ring,  with  which  ganglia  or  ganglionic  cell-masses  are  connected,  and  a 
short  ventral  cord  with  no  distinct  ventral  ganglia,  but  with  indications 
of  segmentation ;  in  connection  with  the  ring  there  is  a  spirally  developed 
complex  of  nerves  in  the  probosds,  which  has  never  before  been  detected 
by  any  observer.  From  the  oesophageal  ring  these  nerves  pass  forwards 
on  eitlier  side  towards  the  tip  of  we  probosds,  and  connect  the  ring  with 
another — ^the  tentacular  nerve-ring,  which,  Uiough  variously  developed 
in  different  species,  has  always  considerable  £mensions;  it  is  sur- 
rounded by  a  uiin  sheath,  within  which  there  are  no  ganglionic  cells ;  in 
M.  Oraffi,  however,  the  ring  is  surrounded  by  a  number  of  ceUs,  which 

*  Sdenoe-Gossip,  1888,  pp.  8-10. 
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are  unipolar,  and  are  oonneoied  with  the  ring  by  their  processes.  The 
tentaoalar  nerve-ring  gives  off  a  nerve  for  each  tentacle,  and  these,  at 
the  tips,  are  broken  np  into  a  tnft  of  filnils.  The  epithelium  of  the  tips 
appears  to  consist  onlj  of  long  fibrillar  cells,  with  which  it  is  probable 
ihat  the  separate  nerve-fibres  are  connected.  Four  more  interesting  and 
important  nerves  go  to  the  hinder  end  of  the  proboscis,  then  bend  ronnd 
the  hinder  end  of  the  bolbns  mnscnlosns,  and  pass  forwards  towards  the 
oBsophageal  ring.  Below  the  oesophageal  epitiidiom  these  four  nerves 
form  a  kind  of  plexus,  from  which  a  nnmbcor  of  small  nerves  are  given 
off.  Between  the  epithelial  cells  there  are  a  number  of  ganglionic  cells 
which  are  often  seen  to  be  in  direct  communication  with  the  nerve- 
trunks  ;  and  the  epithelial  cells  themselves,  which  are  very  elongated 
and  provided  with  long  nuclei,  are  connected  by  long  processes  with  the 
fibrils  given  off  from  the  nervous  branches;  this  epithelium  may  be 
suppos^  to  have  a  gustatory  function.  The  author's  account  of  the 
peripheral  nervous  system  is,  unfortunately,  in  the  form  of  a  description 
of  his  figures,  and  without  them  is  unintelligible. 

The  nervous  system  is  invested  in  an  outer  firmer  sheath — the  outer 
neurilemma  or  perineurium,  and  an  inner  supporting  substance  or 
internal  neurilemma.  The  general  discussion  of  the  Ustological  cha- 
racters of  the  central  nervous  system  of  animals  ia  a  partial  statement 
of  tiie  views  in  the  author's  fuller  essay  (for  whic)i  see  above). 

Echinodermata. 

Development  of  Antedon  rosacea.* — ^Mr.  H.  Bury  has  investigated 
the  early  stages  in  the  development  of  Antedon  roaacecL 

(1)  External  Form,  The  segmentation  is  regular,  the  gastrula  by 
invagination,  the  blastopore  closes  early,  ciliation  is  at  first  imiform,  but 
differentiates  into  anterior  tuft  and  five  ciliated  bands,  the  anterior  band 
is  incomplete  ventrally.  There  are  two  ciliated  ventral  depressions — the 
"  preoral  pit "  and  the  ^  larval  mouth."  The  yellow  cells  appear  before 
the  rupture  of  the  vitelline  membrane.  The  free  larva  swims  with  ter- 
minal tuft  forwards.  A  white  patch  on  the  left  between  the  third  and 
fourth  bands  marks  the  position  of  the  '*  water-pore." 

(2)  Internal  Anatomy.  A  mesoderm  is  budded  off  from  the  archen- 
teron.  The  blastopore  closes  near  the  posterior  end.  The  archenteron, 
occupying  the  posterior  half  of  the  larva,  divides  into  posterior  dumb* 
bell-shaped  enterocoele,  round  the  constricted  part  of  which  the  anterior 
half  (mesenteron)  grows  to  form  a  complete  ring.  The  two  swellings 
of  the  dumbbell  form  the  right  and  left  body-cavities.  The  anterior 
part  of  the  mesenteron  buds  off  the  (left  and  ventral)  hydrocosle  and  an 
unpaired  anterior  body-cavity.  The  left  body-cavify  becomes  anterior 
and  dorsal,  the  latter  sends  a  five-chambered  prolongation  into  the  preoral 
lobe  to  form  rudiment  of  "  chambered  organ."  The  hydroooole  forms  a 
ring,  incomplete  to  the  left,  on  ventral  side  of  mesentenm,  and  forms 
five  ventral  pouches.  Just  before  fixing,  the  anterior  body-cavity  opens 
at  water-pore.  Fine  lateral  nerve-fibres  below  anterior  tuft,  preoral  pit» 
and  down  the  sides  of  larval  mouth  disappear  with  loss  of  firaedom. 

(8)  Fixing.  After  twenty-four  hours'  swimming  the  larva  fixes  by 
preoral  pit ;  tiie  bands  disappear ;  the  mouth  invaginates  to  form  vesti- 
bule, whicl:^  as  Barrois  describes,  is  rotated  to  posterior  end.    Histolyms 

•  Ppoo.  Roy.  goc.,  xllii.  (1887)  pp.  297-9. 
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sets  in,  cells  bndded  in  from  the  centre  of  the  hjdrocoBle  fill  the  mesen- 
teron.  The  right  and  left  body-cavities,  now  dorsal,  grow  round  original 
▼entral  side,  and  each  forms  a  longitudmal  mesentery  near  the  original 
ventral  radins.  The  month  appears  as  a  depression  in  the  wall  of  the 
vestibule.  Into  the  now  small  anterior  body-cavity  opens  the  stone- 
canal,  running  from  the  vrater-vascular  ring  in  the  oral  longitudinal 
mesentery,  and  not  in  direct  continuity  with  the  water-pore.  The  anus 
opens  in  the  same  interradius  as  the  water-pore. 

(4)  SkeUUm,  Shortly  after  the  disappearance  of  orals  and  basals, 
three  plates  are  developed  at  the  posterior  end  of  the  stem,  the  homo- 
loguee  of  the  under-basals  of  the  dicyclic  Crinoids.  After  fixing  they 
fuse  with  one  another  and  with  the  top-stem-joint,  so  as  to  form  a  large 
plate,  hitherto  mistaken  for  a  simple  centrodorsaL 

ITew  Features  in  Pelanechinus  corallinus.*— The  most  interesting 
point,  perhaps,  in  Mr.  T.  T.  Groom's  account  of  JPelcmechinw  coralltnus  is 
the  disooyery  of  pedicellarife  in  a  fossil  species ;  the  author  has  found 
them  **  in  great  yariety  and  abundance,  and  in  beautiful  preservation.** 
The  only  good  mode  of  examining  them  is  to  put  the  whole  urchin  on 
the  stage  of  the  compound  Microscope  and  to  illuminate  it  well ;  if  this 
method  were  adopted,  Mr.  Groom  believes  that  pedicellariaB  would  be  often 
found  on  fossils.  In  Pdanechinua  all  these  organs  are  trivalved,  and  of 
these  three  distinct  yarieties  were  found,  which  are  described  and  figured. 

Budding  in  Star-fishes-t— Herren  P.  and  F.  Sarasin  give  a  figure  of 
a  specimen  of  Linckia  muliiporay  in  which  the  process  of  regeneration 
has  resulted  in  the  formation  of  a  quite  new  star ;  in  this  case  we  have 
to  do  with  two  stars  connected  with  one  another,  and  so  giving  the 
appearance  of  a  true  animal  colony.  But  they  allow  that  these  colonial 
formations  are  to  be  regarded  as  abnormalities.  However,  there  is  no 
sharp  limit  between  pathology  and  variability,  and  so  fi^its  of  this  kind 
are  always  of  significance.    Fuller  details  are  promised. 

Mediterranean  8ynaptid8D.t — Dr.  B.  Semon  continues  his  account 
of  the  SynaptidiB  of  the  Mediterranean.  The  calcareous  ring  commences 
to  be  formed  at  a  time  when  the  rudiment  of  the  water-vessel  i|i  the 
^ttrtctt2arta-larva  consists  of  a  horseshoe-shaped  tube  with  the  out- 
growths which  will  form  csca,  primary  tentacles,  and  radial  vessels ; 
tiiey  arise  as  simple  rods  on  the  convex  side  of  the  tube,  and,  in  corre- 
spondence with  the  number  of  tentacles,  there  are  at  first  only  five ;  we 
see  then  the  relations  which  they  have  to  the  tontaclea  This  is  further 
shown  by  the  fact  that  the  joints  of  the  calcareous  ring  increase  in 
number  simultaneously  with  the  tentacles.  These  facts  bear  on  the 
question  of  the  homology  of  the  calcareous  ring  with  some  of  the  hard 
parts  of  the  Echinoidea.  Dr.  Semon  thinks  that  before  we  proceed  to 
speculate  on  this  point  we  must  get  some  proof  of  a  skeletal  part  of  an 
Echinid  holding  the  same  relation  to  the  five  primary  tentacles  as  do 
the  parts  in  question  in  a  Holothurian.  The  ring  not  only  serves  as 
origin  for  the  tentacles — which  appears  to  be  its  primary  function — but 
also  for  the  insertion  of  the  semilunar  yalyes  described  by  Hamann. 
When  the  longitudinal  musculature  of  the  tentacle  is  relaxed  that  organ 
lies  extended  in  a  straight  line,  and  the  yalve  (in  consequence  of  the 


•  Quart  Joum.  Geol.  Boo.  Lond.,  xliii  (1887)  pp.  703-14  (1  pL). 
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contraction  of  its  mnscnlatnre)  is  open;  there  is  no  obstacle  to  the 
free  passage  of  flnid  backwards  and  forwards.  The  retraction  of  the 
tentacle  is  e£fected  bj  the  contraction  of  the  whole  longitudinal  mnscn- 
latnre ;  and  the  tentacles  are  then  so  bent  that  the  valve  becomes  cloeed. 

The  author's  account  of  the  central  nervous  system  does  not  agree 
in  all  points  with  that  of  Hamann ;  he  denies  the  justice  of  the  opinion 
that  i^e  peripheral  cells  are  not  nervous,  and,  though  allowing  the 
impossibility  of  at  present  making  a  definite  judgment,  he  is  inclined 
to  think  that  they  are  nervous,  and  not  merely  supporting. 

With  regard  to  the  vesicles  of  Baur,  Dr.  Semon  obj^ts  to  the  view 
that  they  are  merely  larval  organs  with  no  function  in  the  adult,  and 
urges  that  they  increase  in  size  with  the  growl^  of  the  individual.  In 
their  morphological  characters  they  agree  with  the  auditory  organs  of 
all  other  animals  than  insects.  Each  organ  is  a  saccule  or  vesicle 
formed  by  an  ectodermal  invagination,  in  the  fluid  contents  of  which 
there  are  more  or  less  freely  moving  bodies. 

The  remarkable  ciliated  funnels  of  the  coelom,  which  were  described 
by  Johannes  Muller,  have  been  but  little  investigated  since  1852  to  any 
good  purpose.  In  structure  the  true  ciliated  or^  is  very  simple, 
consisting  of  a  curved  plate  provided  at  its  margin  with  a  projecting 
ridge ;  &is  last  is  really  nothing  else  than  the  margin  of  the  plate 
which  has  been  bent  over ;  like  the  plate  it  consists  of  long,  rather  thin 
cylindrical  cells,  the  elongated  nuclei  of  which  are  proportionately  very 
large.  Each  cell  appears  to  carry  only  one  very  long  dlium,  but  on 
this  point  it  is  impossible  to  be  confident.  The  long  axes  of  all  the 
cells  are  directed  towards  the  centre  of  the  funnel,  and  this  gives  rise 
to  very  different  appearances  with  different  focal  points.  The  organ 
does  not  seem  to  be  a  real  funnel  which  passes  into  a  closed  tube,  for 
the  infundibular  portion  leads  into  a  curved  groove  open  on  one  side. 
This  groove  opens  into  the  sac  of  the  peritoneal  membrane,  which 
invests  the  outer  side  of  the  organ,  and  is  continuous  with  the  stalk. 
This  investment  consists  of  flat  spindle-shaped  cells,  each  with  an 
elongated  nucleus.  The  muscular  fibres  of  the  peritoneum  are  not 
continued  into  the  stalk,  nor  could  Ae  author  find  there  any  nerve- 
fibres.  The  stalk  is  not  hollow,  and  does  not  inclose  any  canal. 
Though  there  is  no  true  lumen  there  are  a  large  number  of  cells  in  the 
clefts  in  the  stalk,  which  completely  resemble  the  cells  which  are 
found  in  the  fluid  contents  of  the  ccelom.  These  are  the  bodies  which 
Semper  called  mucous  cells,  and  Hamann,  more  appropriately,  plasmatio 
wandering  cells.  They  are  distinguished  from  the  so-called  b£)od-cells 
by  the  very  distinct  granulation  of  their  protoplasm,  that  of  the  blood- 
cells  being  clear  and  not  granulated.  The  suggestion  is  made  that  the 
ciliated  funnels  have  the  function  of  taking  up  the  lymphoid  cells  which 
swim  about  freely  in  the  coelom,  and  conveying  them  to  the  tissues ;  at 
the  orifice  of  the  funnel  there  are  often  masses  of  cells.  Dr.  Semon 
does  not  think  that  the  ciliated  funnels  are  true  excretory  organs. 
When  the  stalk  is  attached  to  the  peritoneum  its  tissue  is  continuoos 
with  that  of  the  peritoneal  epithelium.  The  author  is  of  opinion  that 
we  may  regard  the  funnels  as  large  and  complicated  lymph-stomata  of 
the  coelom,  and  suggests  that  the  cells  have  wandered  from  the  enteric 
blood-vessels  into  that  cavity.  A  direct  connection  between  this  vascu- 
lar system  and  the  coelom  has  not  been  made  out,  and  it  may  be  that  its 
place  is  taken  by  the  wandering  of  lymph-cells  through  the  tissue. 
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Ooelenterata. 

CladonemidsB.* — ^Dr.  C.  Hartlaub  belieyes  that  the  Cladonemidao  are 
one  of  the  moBt  interesting  families  of  the  Craspedota.  The  relations 
which  they  exhibit  to  the  Gtenophora  support  the  views  of  Haeokel  and 
Chnn.  The  rarity  of  these  forms  may  be  partly  explained  by  the  slight 
development  of  &e  gonads  of  the  Medusa  stage.  And  indeed  sexual 
reproduction  in  Eleuiheria  is  quite  inconsiderable  as  compared  with 
multiplication  by  budding. 

The  following  classification  of  the  group  is  proposed  :— 

Family  Oladonemida  Haeckel. 

{Eleutheria, 
Pteronema. 
Otenaria. 
Dendronema, 

Second  sub-family,  CLAD0HMn)iB,t/  ^^^^' 
sens.  str.    No  apical  cavity,      \^^^^,. 

They  may  be  defined  as  having  the  manubrium  with  five  edges,  with 
fi?e  penradial  mouth-styles,  and  five  perradial  evaginations  of  the 
gonads;  there  are  five  radial  canals,  three  of  which  divide,  so  that 
eight  canals  of  the  second  order  open  into  the  circular  canal ;  there  are 
eight  tentacles. 

The  manubrium  of  Olad&nema  has  the  form  of  a  more  or  less  well- 
marked  prism,  the  edges  of  which  are  perradial  or  lie  in  the  planes  of 
the  five  radial  canals  of  the  first  order ;  the  central  stomach  may  be 
distinguished  from  a  more  well-developed  oral  tube ;  the  former  idone 
takes  part  in  the  development  of  the  sexual  products,  and  the  stomach 
is,  as  in  tiie  Oodonidie,  surroimded  by  a  continuous  gonad.  The  five 
edges  of  the  manubrium  correspond  in  position  to  five  endodermal 
longitudinal  ridges  which  project  into  the  lumen  of  the  gastric  cavity, 
and  leave  between  them  five  perradial  grooves,  which,  at  the  proximal 
end  of  the  organ,  pass  into  the  five  radial  canals. 

The  endoderm  of  the  mouth*tube  has  some  interesting  histological 
peculiarities;  at  the  mouth  there  are  gland-cells  consisting  of  &iely 
granular  protoplasm,  but,  further  in,  the  cells  are  almost  all  cnidoblasts ; 
a  large  quantity  of  stinging  cells,  it  may  be  observed,  have  also  been 
observed  in  the  endoderm  of  the  planula  of  Eleuiheria. 

Cladonema  is  hermaphrodite,  but  the  hermaphroditism  is  successive ; 
at  the  same  time  there  is  no  rule  as  to  which  several  products  shall  first 
appear.  Several  young  egg-cells  of  considerable  size  may  fuse  into 
one ;  the  gonads  are  always  traversed  by  high  supporting  cells  of  the 
ectoderm ;  the  spermatoblasts  and  the  egg-o^,  which  are  often  found 
lying  among  them,  are  only  distingu^ed  by  their  size.  In  the 
endc^erm  of  the  gastric  cavity  there  are  to  be  found  among  the  ordinary 
nutrient  cells  deeply  coloured  bodies  filled  with  more  deeply  coloured 
spheres.  Between  we  spheres  it  is  often  possible  to  make  out  distinct 
cell-boundaries;   these  bodies  have  a  dose  resemblance  to  germ-cells. 

*  Zool.  Anzeig.,  x.  (1887)  pp.  651-8. 

t  Had  the  anUior  followed  the  oonventions  of  the  British  Aaaooiation  be  would 
liAve  written  CladonemiD»,  and  so  sayed  possibilitieB  of  confusion. 
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Oocaaionally  indubitable  egg-oells  are  to  be  found  in  the  endodemh 
The  sexual  cells  of  the  Oladonemidaa  appear  to  be  deyeloped,  in  all 
cases,  in  the  endoderm.  If  the  continuation  of  the  author's  studies 
shall  confirm  this  generalization,  we  have  here  a  further  point  of  agree- 
ment with  the  Ctenophora. 

Hydra.* — Prof.  J.  Leidj  thinks  that  Prof.  L.  Agassiz  was  wrong 
in  naming  the  two  American  species  of  Hydrc^  H.  graSUs  and  H.  canoMk^ 
as  they  do  not  seem  to  be  really  distinct  from  the  European  H.  vkidit 
and  JET.  fu»ea. 

Are  there  Deep-Sea  MedussDtt — ^^^*  J*  ^*  Fewkes  discusses  the 
difficult  question  of  the  bathymetrical  distribution  of  MedusiB.  He 
notes  (1)  the  two  wholesale  methods  of  dredging,  which  leave  the  actual 
depth  of  habitat  often  very  hypothetical,  tiie  n^^tive  results  as  yet 
obtained  by  the  use  of  a  contrivance  like  Sigsbee's  *'  gravitating  trap," 
and  the  unsatisfactoriness  of  actual  records.  ^2)  He  approaches  the 
subject  from  another  side,  and  suggests  the  stuay  of  characteristics  of 
structure  in  relation  to  probable  environment.  In  illustration  of  this, 
the  Siphonophore  genus  BMxophy9a^  and  the  Acraspedan  OoUaspidA 
(AtoUa,  CollaspiSf  Nauphaniopsia),  are  discussed.  These  three  last 
genera  present  us  the  strongest  arguments  which  can  be  found  in  the 
modification  of  external  and  internal  anatomy,  as  indicative  of  a  deep- 
sea  habitat.  In  the  same  way  he  draws  conclusions  from  Lucemarida. 
But  Mr.  Fewkes  is  forced  to  confess  that  neither  the  data  so  far 
gathered,  nor  the  recorded  depths,  nor  the  structure  of  the  genera 
considered,  demonstrate  that  there  is  a  serial  distribution  of  free  medusie 
in  bathymetrical  zones.  For  all  that  he  concludes  that  the  case  for  the 
affirmative  is  stronger  than  the  arguments  suggest. 

Sez-oells  and  Development  of  Millepora.t  —  Mr.  8.  J.  Hickson 
communicates  his  observations  on  the  sexual  cells  and  the  early  stages 
of  development  of  MiUepora  plicata  found  abundantly  on  the  fringing 
reefs  of  Talisse  Island,  N.  Celebes,  (a)  The  young  sex-cells  arise  in 
ectoderm  of  coenosarcal  canals,  perforate  the  mesogloea,  and  enter  the 
endoderm.  The  ovum  is  moored  to  the  mesogloea  by  a  pseudopodial 
stalk,  or  may  withdraw  this  and  migrate.  (6)  Before  maturation  the 
germinal  vesicle  disappears,  a  longitudinally  striated  spindle-shaped 
body  appears,  and  gives  ofif  tJie  first  polar  globule.  A  second  does  like- 
wise. The  mature  ova,  with  yolk-globules  or  granules,  measure  only 
1/100  mm.  in  diameter,  (c)  Two  or  three  sperm-heads  may  be  seen 
within  one  ovum,  the  flagella  stuck  at  the  surfetce.  The  nucleus  is 
again  visible  after  fertilization,  subsequently  with  a  number  of  nucleoli. 
(d)  The  nucleus  fragments,  the  portions  are  scattered  in  the  pole  nearest 
stalk ;  they  travel  to  form  an  equatorial  zone  in  middle  of  ovum ;  the 
zone  divides,  and  the  halves,  witii  their  fragments  increasing  in  number, 
size,  and  distribution,  move  towards  the  poles.  The  result  corresponds 
to  a  morula ;  faint  markings  indicate  cell-outline&  (e)  As  a  solid  blasto- 
sphere,  the  embryo  migrates  into  gastrozooid,  and  probably  passes  oat 
by  mouth.  There  was  no  trace  of  medusa,  medusiform  gonophore,  or 
sporosac. 

The  yoimg  male  cells  or  spermospores  have  a  large  nucleus  with 

•  Proc  Acad.  Nat.  Soi.  PhUad.,  1887,  pp.  811-3. 
t  Amer.  Joum.  Sci.,  zzxv.  (1888)  pp.  166-79. 
X  Proc.  Roy.  Soo.,  xliii.  (1887)  pp.  245-7. 
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coarse  network  ;  the  nucleus  fragments  and  the  fragments  spread.  The 
spermospores  matured  in  the  canals  migrate  to  basal  endoderm  of  daotj- 
lozooids,  lose  their  walls,  pass  as  colonies  of  young  spermoblasts  into 
cavity  of  zooid,  push  out  the  wall  into  sporosaos  and  rest  there  till 
mature.     Occasionally  they  were  found  in  gastrozooids. 

The  octodermic  origin  of  sex-cells  (Hertwigs  and  Weismann)  is  con- 
firmed. The  absence  of  segmentation  and  sperm  morula  may  be  associ- 
ated with  migration  after  conunencement  of  development.  There  is  no 
corroboration  of  the  suggestion  that  the  Millepora  have  lost  their  yolk. 
The  HydrooorallincB  are  probably  a  separate  stock,  never  with  medusi- 
form  gonophores,  and  without  any  relation  to  Hydraciinia, 

Structure  and  AfBnities  of  Parkeria.*  —  Prof.  H.  A.  Nicholson 
thinks  that  Mr.  H.  J.  Carter  was  right  in  referring  the  genus  ParJceria 
to  the  Hydrozoa.  All  the  known  facts  as  to  the  chemical  constitution, 
mode  of  growth,  and  general  structure  of  the  coenosteum,  no  less  than 
the  minute  structure  of  the  skeleton-fibre,  seem  to  him  to  point  in  this 
direction.  The  genus  may  be  regarded  as  intermediate  between  the 
Hydrocorallines  and  the  Hydractiniidee ;  it  resembles  the  former  more 
closely  in  the  minute  structure  of  the  skeletal  tissue,  and  the  latter  in  the 
mode  of  growth  by  the  production  of  successive  concentric  lamellaa 
separated  by  rows  of  chamberlets.  With  regard  to  its  supposed  allies 
among  fossil  forms,  the  author  states  that  Syringosphmra  differs  in  not 
increasing  by  the  formation  of  successive  concentric  lamellas  with  inter- 
vening rows  of  chamberlets,  and  that  that  genus  is  a  true  Hydrocoralline ; 
Porosphmra  is  probably  a  Lithistid  sponge ;  the  resemblances  between 
Parkeria  and  Lofttma  are  merely  superficiiJ ;  there  are  unquestionable 
points  of  resemblance  and  marked  points  of  difference  between  Parkeria 
and  the  groups  of  Stromatoporoids. 

Orowth  of  Flabellum.t — Br.  E.  von  Marenzeller  finds  that  in  the 
genus  Flahellum  the  new  septa  arise  between  the  older  ones,  as  in  other 
stony  corals.  In  some  species  this  is  effected  regularly,  but  in  others 
the  chambers  at  the  end  of  the  long  axis  are  specially  numerous ;  and  in 
them  septa  of  higher  orders  appear  before  those  of  the  next  lower  order 
have  been  developed  in  other  chambers.  In  a  few  species  the  septa 
retain  their  relative  sizes,  but  in  most  those  of  the  second  and  third 
order  grow  as  large  as  those  of  the  first ;  this  happens  particularly  in 
those  species  in  which  the  development  of  the  septa  of  the  higher  orders 
is  irregular.  The  equalized  septa  ordinarily  have  between  them  three 
septa,  two  of  the  last  and  one  of  the  penultimate  order,  and  they  thus 
give  rise  to  that  division  into  polyparies,  which  is  so  characteristic  of 
the  genns.  In  addition  to  notes  on  known  forms,  there  is  a  description 
of  F.  coalilum  sp.  n.  from  Japan. 

Claanflcation  of  Alcyonaria.}— Prof.  T.  Studer,  who  has,  in  con- 
junction vnth  Prof.  E.  P.  Wright,  studied  the  Alcyonacea  of  the 
*'  Ohallenger '  Expedition,  has  an  essay  on  the  classification  of  the  order. 
This  is  a  matter  of  some  difficulty  as  the  palaBontological  history  can 
never  be  completely  known,  owing  to  the  fact  that  we  can  never  know 
the  structure  of  the  polyps.  In  all  Alcyonaria,  with  the  exception  of 
the  small  family  Haimeidas,  which  perhaps  represent  the  primitive  form, 

•  Ann.  and  Maj?.  Nat.  Hist,  i.  (1888)  pp.  1-12  (1  pi.), 
t  Zool.  Jahrb.,  iii.  (1887)  pp.  25-50. 
:  Arch.  f.  Naturgeech.,  liii.  (1887)  pp.  1-74  (I  pi.), 
1888.  8 
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there  is  a  tendency  to  fonn  oolonies  by  bndding ;  these  buds,  howeyer, 
never  arise  directly  from  the  body  of  the  polyps,  bat  from  stolons  which 
are  tubular  outgrowths  of  the  digestive  cavity  of  the  polyps ;  the  highest 
development  is  probably  that  in  which  a  large  number  of  individuals 
are  so  distributed  that  each  has  an  equal  share  in  the  nourishment ; 
this  is  best  seen  in  the  upright  arborescent  stocks,  where  the  individuals 
are  spirally  disposed.  But  such  a  colony  is  only  possible  if  a  supporting 
skeleton  be  differentiated ;  representatives  of  this  type  are  to  be  found  in 
the  GK>rgonacea. 

The  simplest  form  of  colony  formation  appears  to  be  that  in  which 
the  stem-polyps  give  off  tubular  processes  which  are  outpushings 
of  the  body,  and  the  cavities  of  which  are  continuations  of  the  digestive 
cavity  of  the  polyps.  On  these  stolons  new  polyps  arise  by  budding, 
and  these,  again,  may  produce  polyp-forming  stolons ;  such  are  fonnd  in 
Bhizoxenia^  Comularia^  and  some  species  of  Clavularia,  A  more  compact 
colony  is  formed  when  the  base  of  the  polyps,  in  which  the  mesoderm  is 
considerably  developed,  broadens  out  around  the  polyp,  and  contains 
endodermal  tubes  from  which  new  polyps  arise  by  gemmation;  they 
are  seen  in  Clavularia  rosea  and  C,  violacea.  in  these  forms  the 
coenenchym  is  a  thin  membrane,  but  it  may  become  better  developed,  so 
that  the  deeper  part  of  the  elongated  digestive  cavities  lie  in  it,  as  in 
Anthelia,  Sarcodiciyumy  and  others. 

The  colony  may  become  raised  up  from  its  base,  and  differentiated 
spicules  be  developed  to  form  a  supporting  axis ;  this  is  seen  in  the  lower 
BriareidsB,  such  as  Solenocatdon ;  in  the  higher  types  the  axis  is  more 
developed,  passes  into  the  interior  of  the  colony,  and  forms  a  cylindrical 
rod,  which  is  surrounded  by  polyp-bearing  coenenchym,  as  in  the 
division  Scleraxonia,  of  which  the  highest  type  is  Corallium.  In  another 
series  of  forms,  the  most  favourable  arrangement  of  the  individuals  is 
effected  in  another  way;  bundles  of  polyps,  the  walls  of  which  have 
thickened  into  a  common  mass  of  coenenchym,  grow  out  into  long  tubes, 
and  develope  new  polyps  at  various  levels ;  thus  we  get  lobed  forms  as 
in  Alcyonium  and  Lobulariay  or  tuft-like  growths  such  as  in  the 
Nephthyidae.  Lastly,  there  are  trunk-polyps  whose  coenenchym  walls 
are  traversed  by  canids,  and  which  give  off  long  tubes ;  in  the  walls  of 
the  axial  polyp,  small  long  tubular  polyps  are  budded  ofi^  and  these 
again  may  give  rise  to  small  lateral  polyps  as  in  Tolesto  among  the 
GomulariidflB.  As  the  hollow  axial  polyp  cannot  form  sufficient  support 
for  the  development  of  a  broad  stock,  a  solid  homy  or  calcareous  mass 
is  developed  in  the  long  digestive  cavity ;  this  gradually  gives  rise  to 
the  centntl  axis  of  the  colony,  while  the  lateral  mesenterial  septa  become 
the  vegetative  longitudinal  canals  of  the  colony,  and  the  mouth  and 
tentacles  of  the  axial  individual  disappear.  These  often  exhibit  a 
bilateral  symmetry.  The  Pennatulacea  do  not  form  fixed  colonies  as  do 
the  Holaxonia  (or  Axifera). 

The  author  next  points  out  the  modifications  undergone  by  the 
spicules,  and  the  differentiations  which  affect  the  polyps. 

The  three  divisions  of  the  Alcyonaria — Alcyonacea,  Pennatulaoea» 
and  Gorgonacea — proposed  by  earHer  writers,  are  accepted,  the  last 
being  divided  into  the  Scleraxonia  and  Holaxonia. 

In  the  systematic  lists  which  follow,  the  relations  of  the  genera  axe 
indicated,  and  there  are  notes  on  some  of  them ;  the  various  families  are 
defined.    Novel  points,  in  addition  to  the  delimitations  of  the  Sderazonia 
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and  the  Holaxonia,  are  the  eBtablishment  of  a  new  family  of  Dasygorgidad 
(owing  to  the  discovery  of  some  new  species  of  Dasygorgia^  and  of  a  new 
genns,  Strophogorgia,  with  an  unbranched  stem),  of  a  new  sab-family, 
Primnoisidinas,  of  which  PrimnoisiB  is  new,  and  of  two  sub-families, 
Callozostrinaa  for  Prof.  Wright's  new  genus  Callozoatron,  and  Primno- 
eidinsB  for  Primnoeidea  g.  n.  Among  the  MuriceidflB,  Muriceides,  Antho- 
mtfricea,  ClematUsus,  Placogorgia,  PerisceleSy  and  Elaama  are  new. 

Norse  Alcyonaria.*  —  Herr  J.  A.  Orieg  describes  and  figures  a 
number  of  new  Norse  Alcyonaria: — Sympodium  hyalinum  n.  sp.,  Steno- 
gorgia  rosea  n.  sp.,  Daniehsenia  n.  g.,  X>.  irramosa  n.  sp.,  Paramuricea 
elegana  n.  sp.,  ProtoptUum  tortum  n.  sp.,  Stkhoptilum  n.  g.,  8,  arciicum  n.  sp. 
The  new  genus  Daniehsenia  includes  corals  of  KoUiker's  Oorgonia 
genus.  The  trunk  is  branchless;  the  base  expanded,  adherent;  the 
polyps  in  single  series  on  each  side  of  trunk ;  the  polyp-cells  low,  broad, 
ha«ally  expanded,  partly  embracing  the  smooth,  round,  horny  axis; 
comparatively  thick  sarcosoma ;  oesophagus  and  gastral  filaments  with- 
out spicules ;  the  centre  coral  otherwise  abounding  in  spindles,  dubs, 
and  double-stars.  The  new  genus  Stichoptilum  includes  sea-pens  of 
Kdlliker's  family  Protoptilidss.  The  polyp-cells  are  sessile,  on  each 
side  of  rachis  in  two  single  rows,  the  outer  with  full-grown,  the  inner 
with  rudimentary  polyps ;  the  cells  cylindrical  with  eight  inconspicuous 
spines,  the  zooids  small,  in  three  single  rows,  an  inner  row  in  the  dorsal 
mid-line,  the  outer  rows  on  each  side  of  round  rachis,  calcareous  bodies 
in  stalk,  rachis,  cells,  and  tentacles.  The  memoir  is  accompanied  with 
some  beautiful  figures. 

Porifera. 

So-called  Peripheral  Prolonrations  of  GlionsD.t — M.  E.  Topsent  has 
some  remarks  on  the  tiieory  of  Herr  Nassonow,  that  the  filaments  found 
in  shells  or  stones  perforated  by  Cliona  are  prolongations  of  the 
mesoderm  of  C,  stationis.  He  finds  that  these  filaments  may  be  wanting 
in  shells  attacked  by  CUona  during  the  life  of  the  mollusc,  and  that  they 
are  abundant  in  all  old  imperforate  shells.  Begarded  as  independent  of 
the  sponge,  they  have  often  been  studied  and  figured.  M.  Topsent  has 
recently  found  them  in  the  valves  of  Unioy  and  there  seems  to  bo  no  doubt 
that  they  are  parasitic  plants. 

Structure  of  Snberite8.f — Mr.  J.  Arthur  Thomson  describes  the 
histology  of  Suberites  domuncula  Olivi  (O.  8X  After  noting  the  general 
relations  of  the  sponge  to  the  mollusc  snell  on  which  it  grows,  he 
describes  the  ectoderm  and  small  pores,  the  uniaxial  spicules,  the  ciliated 
chambers  disposed  in  Vosmaer's  fourth  degree  of  complexity,  the  afferent 
and  efferent  canals  lying  side  by  side,  the  multiform  connective  tissue  of 
the  mesoderm,  the  incipient  muscle-cells,  and  the  like.  The  presence  of 
developing  sperm  morulaa  and  ova  is  also  noticed.  Special  attention  is 
direct^  to  the  very  varied  chromatic  contents  of  the  germinal  vesicle, 
which  appears  to  be  either  multinucleolar,  or  to  have  a  nucleolus  of  very 
complicated  shape. 

(2)  The  author  also  describes  peculiar  knob-like  capsules  formed  on 

*  Bergens  Mub.  Aaraberetning  for  1886  (1887)  pp.  1-26  (9  pis.). 

t  Gomptes  Rendas,  cv.  (1887)  p.  1188. 

X  Trans.  Boy.  Soo.  Edin.,  zxxiii.  (1887)  pp.  241-5  (2  pis.). 
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the  snrfaoe  of  a  Spongelia  in  disadTantageoos  oircomBtances.  They  con' 
tained  incipient  tiasne  with  undifferentiated  cells,  and  had  on  section  the 
appearance  of  a  very  intricate  network.  It  is  suggested  that  they  secure 
the  persistence  of  the  organism  in  unfayourable  environment. 

Protozoa. 

Digestion  in  Bhizopodt.* — Miss  M.  Greenwood  has  continued  her 
observations  on  the  digestive  processes  in  Amoeba  and  ActinospJuerium 
with  the  following  results : — 

(1)  The  ingestion  of  solid  matter  is  promiscuous  in  AmoBba^  that  is, 
nutnaous  and  innutritious  matters  are  taken  in  with  equal  readiness. 
Actinospheerium^  on  the  other  hand,  rarely  ingests  innutritious  particles. 
(2)  The  act  of  ingestion  in  Anuxiba  is  accompanied  by  the  emission  of 
pseudopodia ;  in  Adinosphsmum  these  may  or  may  not  be  thrown  out 
(8)  The  nutritious  matter  taken  in  by  Amosba  is  not  surrounded  by  fluid 
when  it  lies  in  the  endosaro.  (4)  Nutritious  particles  are  in  both  animals 
digested  by  fluid  poured  out  around  them.  This  fluid  has  no  action  on 
the  cuticle  of  organisms,  or  on  cellulose  or  siliceous  cell-walls.  Fat  and 
starch  are  apparently  not  digested  by  it.  It  is  a  colourless  fluid,  which 
acts  on  coagulated,  and  still  more  so  on  non-coagulated  proteid  matter. 
It  has  no  action  on  litmus  or  carmine  particles,  accidentally  inclosed 
with  nutritious  particles,  and  is  therefore  neutral  in  reaction.  (5)  The 
secretion  is  more  active  in  Actinoaphserium  than  in  Amoeba,  (6)  Chlo- 
rophyll is  changed  to  a  dark-brown  colour  by  Amoeha ;  this  is  not  so 
marked  in  Actinogphserium,  (7)  Ejection  is  performed  at  the  hind  end 
of  Amoeba^  either  by  means  of  a  vacuole,  or  often  without  one.  An 
excretory  vacuole  is  always  present  in  Actinoaphemum,  (8)  The  time 
between  ingestion  and  ejection  is  difficult  to  determine,  and  varies  with 
the  size  and  digestibility  of  the  ingesta ;  it  averages  three  to  four  days 
in  Amoeba.  In  Aetinospheerium  the  digestive  act  is  shorter,  and  occupies 
from  li  to  8  hours. 

Protozoa  Parasitic  in  Man.t — Prof.  B.  Orassi  emphasizes  the 
innocuous  or  purely  commensal  character  of  Protozoa  found  in  man. 
He  discusses  Amae^  colt,  mono-cercomonads,  Megastoma  flagellate), 
Balantidium  colt,  and  disputes  the  Protozoan  nature  of  Pfeiner*s  Mono- 
cystis  and  of  Plasmodium  malarise. 

Psorospermium  Haeckeli.^~Dr.  O.  Zacharias  has  found  the  sporo- 
zoon  first  noticed  by  Haeckel  in  the  crayfish,  in  Silesian  and  Gralioian 
specimens ;  those  that  were  examined  seem  to  be  quite  healthy.  The 
parasites  are  of  an  elongated  oval  form,  and  are  sharply  separated  from 
the  tissue  of  their  host  by  a  firm  cuticle ;  the  long  diameter  is  about 
0*18  mm.,  and  the  breadth  from  0-04-0 '06.  Several  thousand  may  be 
found  in  one  crayfish,  and  it  is  not  improbable  that,  if  they  increase  too 
rapidly,  they  may  give  rise  to  epidemics.  They  are  much  more  common 
in  old  than  young  individuals.  When  present  they  may  be  easily 
detected  in  the  eye,  and  it  is  likely  that  this  is  their  way  of  entrance 
into  the  body  of  their  host.  Dr.  Zacharias  has,  however,  been  able  to 
show  that  the  psorosperm  is  capable  of  midtiplying  within  the  body  of 

•  Joum.  of  PhyeioL,  viu.  (1887)  pp.  263-87.  Cf.  Joom.  Chem.  8oo.  Loud.,  1888, 
AbBtr.,  p.  79.  t  Arch.  IlaL  Biol.,  ix.  (1887)  pp.  4-6. 

X  Zool.  Anieig.,  xi.  (1888)  pp.  49-51. 
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its  host.  The  reprodactiye  bodies  are  in  the  fonn  of  spheres,  which 
escape  from  the  mother  organism  and  wander  into  the  neighbouring 
tissues. 

Eozoon  Canadense.* — Sir  J.  W.  Dawson  gives  some  new  facts 
regarding  Eozoon  Canadenae.  Though  the  form  of  this  body  is  ordinarily 
regarded  as  indefinite,  well-preserved  specimens  show  that  the  normal 
shape  of  young  and  isolated  examples  is  a  broadly  turbinate,  funnel- 
shaped,  or  top-shaped  form,  with  sometimes  a  depression  on  the  upper 
sur&ce.  Other  forms  are  rounded  or  dome-shaped  masses.  In  sections 
more  or  less  cylindrical  depressions  or  tubes  may  be  seen.  If  Eozoon 
was  an  organism  growing  on  the  sea-bottom,  it  would  be  liable  to  be 
broken  up,  and  in  this  condition  to  constitute  a  calcareous  sand  or 
gravel ;  examination  of  Laurentian  limestones  frequently  reveals  the 
presence  of  Eozoon.  Cryptozoum,  whatever  be  its  zoological  relations, 
is  found  in  Cambrian  rocks  under  the  same  conditions  as  Eozoon  in  the 
Laurentian.  The  mistakes  made  by  some  lithologists  are  due  to  the 
remarkable  imitative  forms  of  gneiss,  laminated  limestone  with  serpen- 
tine, and  various  other  laminated  or  banded  materials  which  are  often 
found  in  collections  or  specimens  of  Eozoon.  As  to  these.  Sir  J.  W. 
Dawson  promises  further  details.  In  a  postscript  the  objections  to  the 
suggestion  of  Julien  and  others  that  eozoonal  structure  may  be  due  to 
the  alternation  of  mineral  layers  formed  in  the  passage-beds  between 
concretions  and  their  inclosing  mass  are  summarized. 

*  Qeol.  Mag.,  ▼.  (1888)  pp.  49-54  (1  pL).  Ct  also  Bep.  Brit.  AsBoa  Adv.  Bci, 
1887  (1888)  p.  702. 
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BOTANY. 

A.    GENERAIi,  including  the  Anatomy  and  Physiology 
of  the  Phanerogamia. 

a.  Anatomy.* 
Q)  Oell-Btmctare  and  Protoplasm. 

Influence  of  Light  npon  Protoplasmic  Movement.!— Mr.  8.  Le 
M.  Moore  has  farther  investigated  the  phenomenon  that  chlorophyll- 
grains  alter  their  position,  collecting  into  masses  in  snnlight,  and 
moying  on  to  the  side-walls  of  the  cells,  the  latter  movement  being 
effected  also,  but  more  slowly,  in  darkness.  These  displacements  of 
chlorophyll  *are  the  effect  of  iUumination  and  not  of  heat  Frank  gave 
the  name  of  ''  epistrophe "  to  the  distribution  of  the  grains  upon  the 
free  walls  and  the  parts  of  the  wall  bordering  on  intercellular  spaces, 
and  that  of  *'  apostrophe  *'  to  the  arrangement  upon  the  side-walls.  He 
also  confirmed  the  statements  of  his  predecessors  that  epistrophe  is  more 
quickly  assumed  after  apostrophe  than  vice  versd.  Apostrophe  produced 
by  strong  illumination  Moore  proposes  to  call  *'  positive,"  that  prodaced 
by  weak  illumination  *'  negative." 

To  the  whole  of  these  phenomena  Mr.  Moore  applies  the  term 
<*  photolysis,"  and  proceeds  to  discuss  the  question  whether  the  grains 
of  chlorophyll  are  drawn  passively  along  with  the  streaming  plasma,  or 
whether  they  have  the  faculty  of  independent  motion.  The  question 
was  answered  in  the  former  sense  by  Sachs,  and  Frank  and  Pfeffer  are 
of  the  same  opinion.  On  the  other  hand,  Prillieux  looks  upon  the 
movement  as  resulting  from  the  attraction  of  one  grain  upon  another, 
and  of  the  cell- wall  upon  the  grains.  Velten  considered  that  the 
grains  have  some  power  of  moving  independently  of  the  protoplasm. 

The  author  gives  three  reasons  which  have  led  him  to  declare  in 
favour  of  Sachs's  theory.  As  to  the  movements  of  chlorophyll- grains  in 
the  dark,  the  results  obtained  under  this  head  are  thus  summed  up : — 
(1)  The  epistrophized  grains  of  sun-loving  plants  are  negatively  apo- 
strophized after  a  few  hours  in  darkness.  (2)  Negative  apostrophe  is  very 
slow  in  making  its  appearance  in  aquatic  types.  (3)  Negative  apostrophe 
can  be  induced  in  sun-loving  plants  in  low  light.  (4)  The  effect  of 
continued  darkness  upon  grains  already  apostrophized  is  to  drive  them 
into  masses  in  the  comers,  or,  more  rarely,  upon  the  side-walls  of 
the  cell.  (5)  Still  longer  exposure  to  darkness  may  cause  many,  if  not 
all,  of  the  grains  to  come  out  on  to  the  free  walls.  (6)  Positively 
apostrophized  grains  of  sun-lovers  remain  in  apostrophe  on  removal  to 
the  dark. 

The  author  proposes  to  term  the  whole  range  of  possible  grades  of 
illumination  from  darkness  to  direct  sunlight  the  photrum,  and  that 
portion  of  the  scale  which  will  be  powerful  enough  to  change  the  chloro- 

♦  This  BubdiviBion  oonfaina  (1)  CeU-stmcture  and  Protoplasm;  (2)  Other  Cell- 
oontents  (including  Secretions);  (3)  Struoture  of  Tissues;  and  (4)  Stracture  of 
Organs. 

t  Journ.  Linn.  Soc.  Lend.— Bot.,  xxiv.  (1887)  pp.  200-50  (1  pi.  and  3  figs.). 
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phyll-grains  from  the  condition  of  apostrophe  to  that  of  epistrophe,  the 
epistrophic  intervcd  of  the  particnlar  plant. 

The  length  of  a  plant's  epistrophic  interval  depends  upon  the  quality 
of  its  protoplasm ;  and  it  would  appear  that  if  an  epistrophic  interyal 
does  not  reach  far  to  the  nght,  it  will  extend  some  (perhaps  all  the) 
way  upon  the  left  side  of  the  photrum.  In  the  case  of  aquatics,  how- 
ever, the  epistrophic  interval  is  developed  fiEur  more  upon  the  left  than 
upon  the  right  side  of  the  photrum. 

The  author  then  discusses  the  nature  of  the  movement  of  chlorophyll- 
grains.  The  theory  advanced  may  be  shortly  stated  thus : — (1)  Proto- 
plasm is  positively  phototactic  to  light  of  medium  intensity,  and 
n^atively  so  to  high  grades  of  illumination  and  to  darkness.  (2)  The 
attracting  and  repelling  actions  of  light  impose  a  strain  upon  protoplasm. 
(3)  Lowering  of  the  tone  of  protoplasm  as  respects  light  insults  from 
withholding  that  agent. 

Mr.  Moore  has  included  in  this  paper  a  table  containing  all  the 
information  he  has  been  able  to  collect  on  what  is  called  the  ^'  Law 
of  Positive  Progression,"  which  may  be  expressed  in  a  general  way  by 
saying  that  as  an  advance  is  made  towards  the  positive  end  of  the 
photrum,  the  corresponding  movement  of  the  chlorophyll  is  performed 
with  more  despatch,  while  the  reverse  is  the  case  in  proceeding  towards 
the  negative  end.  Some  points  in  the  rotation  of  the  protoplasm  of 
Elodea  and  Vallisneria  are  also  touched  upon ;  and  the  author  concludes 
by  giving  the  details  of  some  experiments  on  the  influence  of  light  upon 
rotation. 

Hudear  and  Cell  Division.*— Herr  F.  A.  F.  C.  Went  has  examined 
afresh  several  undecided  points  in  the  processes  of  the  division  of  the 
nucleus  and  of  the  cells. 

With  regard  to  the  nucleoli,  he  determined  that,  at  least  in  many 
cases,  they  are  taken  up  into  the  nuclear  threads  on  the  commencement  of 
the  division  of  the  nucleus.  As  an  object  for  observing  this  process,  he 
prefers  the  embryo-sac,  especially  of  Monocotyledons,  to  poUen-mother- 
celis.  The  staining  material  employed  was  safranin,  either  in  alcoholic 
or  aqueous  solution,  and,  for  secondary  staining,  a  mixture  of  diamond- 
fnchsin  and  iodine-green  in  a  solution  of  equal  parts  of  alcohol  and 
water. 

By  the  use  of  fuming  hydrochloric  acid,  a  reagent  which  dissolves 
chromatin,  he  also  established  the  identity  of  the  spindle-fibres  and  of 
the  ''combining-threads,"  the  achromatic  threads  which  unite  the  new 
nuclei  while  in  the  course  of  formation. 

The  author  also  describes  the  phenomena  connected  with  the  forma- 
tion of  the  equatorial  ring,  which  is  accompanied  by  a  shortening  and 
thickening  of  the  spindle-fibres,  drawing  along  with  them  the  two 
daughter-nuclei.  This  ring  surrounds  the  cell-plate,  and  is  distinguished 
by  its  power  of  taking  up  safranin. 

Crystal-plastids.t— Under  this  name  Herr  A.  Wigand  describes 
certain  protoplasmic  structures  which  ho  finds  very  widely  distributed 
within  closed  living  tissue-cells,  in  root-hairs,  aerial  hairs,  and  in  the 
epidermis    and    parenchyma-cells.      These    structures    appear    to    be 

•  Ber.  Deutsch.  Bot.  Gesell.,  v.  (1887)  pp.  247-58  (1  pi.), 
t  Wigand'8  Bot.  Heft©,  ii.  (1887)  pp.  44-87. 
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especially  characteristic  of  the  nataral  orders  Oesneraceee,  Acanthaceo, 
and  Labiatse,  in  very  few  species  of  which  they  were  not  detected,  and 
were  found  also  in  plants  belonging  to  a  large  number  of  orders  of  both 
Dicotyledons  and  Monocotyledons,  as  well  as  in  AzoUa  and  Spirogyra, 

The  author  was  frequently  able  to  observe  the  formation  dT  these 
bodies  directly  out  of  the  cell-protoplasm.  They  resemble  in  appearance 
various  forms  of  the  Schizomycetes,  micrococcus,  bacterium,  bacillus, 
leptothrix,  &c.  Their  microchemical  reactions  appear  to  vary,  but  they 
are  undoubtedly  of  a  protoplasmic  nature.  They  differ  from  true 
bacteria  in  their  power  of  double  refraction,  but  in  many  oases  exhibit 
a  very  distinct  power  of  spontaneous  motion.  They  can  even  be 
artificially  product  out  of  protoplasm  by  simple  maceration  at  ordinary 
temperatures,  and  the  author  believes  that  in  this  respect  they  do  not 
differ  from  true  bacteria,  which  may  also,  if  we  judge  from  analogy, 
arise  directly  out  of  protoplasm  without  pre-existing  germs. 

At  all  events  while  still  within  the  cell,  and  in  certain  cases  also 
outside  it,  these  structures  have  a  distinct  power  of  multiplication  by 
bipartition.  The  author  was  unable  to  detect  that  they  have  any 
faculty  of  inducing  fermentation.  The  *'  plastids  "  combine  the  charac- 
ters of  time  bacteria  and  of  crystalline  structures.  With  the  latter 
they  agree  in  their  double  refrangibility ;  with  the  former  in  the  cha- 
racters already  mentioned,  but  display  greater  resistance  to  adds  and 
less  resistance  to  staining  reagents;  their  movements  are  also  more 
sluggish,  and  liable  to  be  altogether  interrupted  under  certain  ccmditions. 
Tbey  are  bacteria  in  combination  with  a  doubly  refractive  mineral 
substance,  a  combination  to  which  the  author  applies  the  term  '*  incrusta- 
tion/' From  all  other  cell-contents,  chlorophyll-grains,  chromoplasts, 
starch-generators,  &c.,  these  plastids  differ  in  their  rod-like  form,  and  in 
their  power  of  division  when  outside  the  cell. 

Separation  of  silver  by  active  Albnmin.* — In  continuation  of 
experiments  by  Loew  and  himself,  Herr  T.  Bokomy  finds  that  oells, 
when  placed  in  an  anunoniacal  solution  of  silver,  soon  die,  before  any 
considerable  separation  of  silver  has  taken  place.  In  this  case,  there- 
fore, the  silver-reduction  takes  place  only  in  dead  cells,  and  this  is  the 
case  also  when  the  cells,  after  death,  are  placed  for  an  hour  in  spring 
water  and  then  again  in  the  silver  solution.  The  same  reaction  is  also 
exhibited  after  killing  with  a  1  per  cent,  solution  of  amnK>nia,  or  with 
various  alkaloids,  such  as  strychnine. 

Moderately  dilute  ammonia  produces  in  the  protoplasm,  and,  in 
Spirogyra  maxima^  also  in  the  cell-sap,  a  separation  of  granules  which 
possess  a  strong  faculty  for  separating  silver ;  this  separation  of  granules 
does  not  take  place  in  dead  cells  or  in  concentrated  solution  of  ammonia. 
The  author  regards  these  granules  as  dense  aggregations  of  albuminous 
substances,  produced  out  of  active  albumin  by  a  kind  of  polymerization. 
They  did  not  exhibit  the  reactions  of  albumin,  but  were  stained  a  bright 
red-violet  in  aqueous  solution  of  fnchsin. 

•  Pringsheim'B  Jahrb.  f.  Wise.  Bot.,  xviii.  (1887)  pp.  194-217.  Cf.  tbis  JoumaU 
1883,  p.  225. 
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(2)  Other  OeU-oontents  (including  Seoretioxui). 

Epidermal  Chlorophyll.* — Mr.  S.  Le  M.  Moore  states  that  we  owe  to 
Stohr  the  greater  part  of  our  knowledge  about  the  chlorophyll  of  epi- 
dermal tissues.  Mr.  Moore  gives  in  this  paper  the  details  of  some 
obseryations  he  has  been  making,  and  epitomizes  his  statements  as 
follows : — 

(1)  As  Stohr  has  shown,  all  but  a  small  percentage  of  Dicotyledons 
have  chlorophyll  in  their  epidermis ;  bat  in  about  half  of  these  chloro- 
phyll is  found  on  the  upper  surface  as  well  as  the  lower.  Out  of 
1'20  angiospermous  species  observed  by  the  author,  102  had  chlorophyll 
in  the  epidermis  of  at  least  the  under-side  of  the  leaf ;  the  number  of 
Dicotyledons  was  115,  of  which  101  famished  epidermal  chlorophyll. 

(2)  Etiolin  is  formed  in  them,  as  in  other  chlorophyllous  cells. 

(3)  In  a  considerable  number  (34  per  cent)  of  species  with  epidermal 
chlorophyll-grains,  starch  can  be  easily  detected  therein ;  in  24  per  cent, 
a  small  quantity  of  starch  is  discoverable.  Only  42  per  cent,  have 
absolutely  starcbless  grains. 

(4)  There  is  no  eventuality  in  the  appearance  of  the  starch,  as  De 
Bary  states ;  for,  on  the  one  hand  the  grains  can  easily  be  discharged  of 
aad  rechar^d  with  starch,  which,  on  tibe  other  hand,  is  absent  from  the 
grains  of  some  types  through  life. 

(5)  In  any  given  case  it  is  impossible  to  say  a  priori  from  the 
apparent  depth  of  colouring  shown  by  epidermal  chlorophyll-grains, 
whether  starch  will  or  will  not  be  found  therein.  This  seems  to  support 
Pringsheim's  theory  of  assimilation. 

(6)  The  substance  coloared  blue  by  iodine  and  showing  the  tannin 
reaction  with  iron  salts  may  perhaps  be  not  tannin,  but  some  substance 
closely  related  thereto. 

Fluorescence  of  Chlorophyll.t — Dr.  G.  Cngini  suggests  that  the 
purpose  of  the  fluorescence  of  chlorophyll  is  in  connection  with  its 
property  of  impeding  the  rays  which  are  most  efficacious  in  respiration 
from  penetrating  the  leaves,  thus  rendering  the  respiration  less  intense, 
and  making  possible  the  process  of  the  reduction  of  carbonic  anhydride. 

Preparation  of  Pure  Chlorophyll^ — Afiier  giving  the  history  of  the 
various  substances  described  under  the  name  of  chlorophyll  by  different 
writers,  and  the  mode  of  their  preparation,  Sig.  L.  Macchiati  proposes 
the  following  method  for  preparing  pure  chlorophjU. 

Fresh  leaves  are  cut  up  into  smidl  fragments,  repeatedly  washed  with 
distilled  water  and  then  with  anhydric  ether  to  remove  the  waxy 
substances,  and  are  then  boiled  in  alcohol  until  the  solution  acquires 
an  intensely  green  colour.  The  solution  is  filtered  while  boiling ;  on 
cooling,  a  dark-green  precipitate  is  obtained,  which  is  red  in  transmitted 
light  This  substance  is  identical  with  Boargarel's  erythrophylL  It 
can  be  obtained  perfectly  pure,  and  crystallizes  in  square  plates.  When 
this  precipitate  has  been  separated  by  filtering,  Uie  filtered  liquid  is 
concentrated,  and  the  residue  washed  repeatedly  with  distilled  water. 
The  first  portion  of  this  water,  which  is  of  a  goldenyellow  colour,  may 
be  used  for  the  preparation  of  xanthophjUidrin.  Tne  residue  is  then 
dissolved  in  ether  and  allowed  to  evaporate,  when  needle-like  crystals 

•  Jonrn.  of  Bot.,  xxv.  (1887)  pp.  358-63. 

t  Atti  Coiigr.  Naz.  Bot.  Critt.  Pturina,  Sept.  1887.  pp.  55-9. 

X  Malpighia,  i.  (1887)  pp.  478-80. 
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appear  on  the  Bides  and  bottom  of  the  yeBsel,  which  are  dark  green  by 
reflected,  brown  by  transmitted  light.  These  crystals  may  be  porifled 
by  repeated  washing  in  cold  alcohol  and  then  with  distilled  water,  and 
dissolved  in  ether.  They  dissolye  with  great  difficulty  in  cold,  easily  in 
hot  alcohol,  and  immediately  in  ether  and  chloroform.  The  ethereal 
and  alcoholic  solations  absorb  the  light  of  the  spectrum  between  Fraun- 
hofer's  lines  B  and  C.  This  is  crystallized  chlorophyll  (Hoppe-Seyler's 
chlorophjllan).  YHien  its  alcoholic  solution  is  shaken  with  an  equal 
quantity  of  pure  benzin,  it  divides  into  an  upper  green  layer,  the  chloro- 
phyll of  green  leaves,  and  a  lower  yellow  layer  of  xanthophyll. 

The  author  then  describes  the  method  of  obtaining  other  substances 
which  are  associated  with  chlorophyll,  and  discusses  their  composition. 

Presence  of  active  Albumin  in  the  Cell-sap.* — ^Herren  O.  Loew  and 
T.  Bokomy  state  that  they  have  discovered  this  substance  in  the  cell-sap 
of  several  species  of  Spirogyra^  e.  g.  8.  maxima.  If  the  living  plant  is 
treated  with  a  1  per  cent,  solution  of  a  neutral  salt  of  ammonium  or  of 
an  organic  base,  granules  are  at  once  separated  from  the  cell-sap  which 
have  a  very  powerful  reducing  effect  on  very  dilute  alkaline  silver-solu- 
tion, and  give  the  ordinary  reactions  of  albumen.  They  consist  of  active 
albumin,  and  appear  at  the  same  time  in  the  parietal  utricle ;  the  latter 
remain  fixed  at  the  moment  of  their  formation,  while  those  separated 
from  the  cell-sap  move  about  freely,  and  finally  settle  on  the  lower  side 
of  the  cell.  Neither  kind  of  granule  is  formed  if  the  cell  is  first  killed 
by  pressure ;  their  separation  is  a  function  of  life. 

The  authors  adduce  reasons  against  Pfeffer's  hypothesis  that  these 
particles  consist  of  tannate  of  albumen  held  in  (solution  in  the  oell-sap 
by  an  acid ;  the  oell-sap  has  not  an  acid  reaction. 

Fibrosin,  a  new  cell-content.t — Herr  W.  Zopf  describes  a  hitherto 
unknown  substance  which  he  finds  in  the  conidia  of  Podosphsera  oxya-- 
canthsB  ;  also  in  Sphserotheca  and  Erysiphe.  It  occurs  as  distinct  bodies 
of  various  forms,  imbedded  in  the  protoplasm,  never  in  the  vacuoles, 
and  apparently  always  present,  usually  from  5  to  15  in  each  conidinm ; 
they  are  readily  separated  by  slight  pressure  on  the  cover-class.  The 
most  usual  form  is  that  of  roundisb  flat  discs,  less  often  conicia  and  either 
truncated  or  not,  rarely  cylindrical.  The  longest  diameter  varies  be- 
tween 2  and  8  /x,  the  thickness  between  0*5  and  0*7  /x.  They  readily 
swell  up  in  hot  water,  lose  their  form,  and  retain  only  a  stronger 
refrangibility.  The  behaviour  of  these  substances  is  given  in  detail, 
from  which  the  author  draws  the  conclusion  that  they  are  of  neither  an 
oily,  resinous,  nor  albuminous  nature.  They  differ  also  in  their  pro- 
perties from  all  known  carbohydrates,  and  most  closely  resemble  Fremy's 
fibrose.  In  germination  they  are  used  up  in  the  formation  of  the  germi- 
nating tube,  and  must,  therefore,  from  a  physiological  point  of  view,  bo 
regarded  as  a  reservensubstance. 

Secretion  from  the  Eoots.^ — Dr.  H.  Molisch  states  that  the  acid 
secretion  from  roots  attacks  organic  even  more  powerfully  than  inorganio 
substances,  not  merely  dissolving  them,  but  causing  important  chemical 
changes.  It  exercises  both  a  reducing  and  an  oxidizing  power.  It 
stains  guaiacum  blue.     It  oxidizes  tannin  and  humin-substances,  «nd 

•  Bot  Ztg.,  xlv.  (1887)  pp.  849-57. 

t  Ber.  Deutsch.  Bot.  GeselL,  v.  (1887)  pp.  275-81  (1  pi.). 

X  SB.  K.  K.  Zool.-Bot.  Geeell.  Wien,  xxxvu.  (1887)  p.  65. 
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hence  promotes  greatly  the  decomposition  of  humus  in  the  soil.  It 
transforms  cane-sugar  into  reducing  sugar,  and  has  a  slight  diastatic 
action.  Plates  of  ivory  are  corroded  by  it.  The  root  behaves  in  many 
respects  like  a  fungus,  in  so  far  as  the  fungus  alters  the  organic  con- 
stituents of  the  soil  by  definite  excretions,  and  causes  their  more  rapid 
decomposition.  This  root-secretion  does  not  merely  impregnate  the 
epidermis,  bat  is  often  excreted  over  it  in  the  form  of  drops. 

Formation  of  organic  acids  in  the  growing  parts  of  plants.* — 
Herr  W.  Palladin  deduces  from  the  facts  already  known  respecting  the 
formation  of  asparagin  and  of  vegetable  acids  in  the  course  of  the  growth 
of  plants,  that  the  formation  of  cellulose  in  growing  organs  must  be 
accompanied  by  a  strong  elimination  of  oxygen ;  that  organic  acids  are 
formed  in  these  organs  as  a  secondary  product  of  the  re-formation  of 
albuminoids  from  asparagin  and  carbohydrates;  and  that  the  water 
formed  in  the  respiration  of  growing  organs  is  also  a  product  of  this 
same  procesa 

Localization  of  Emulsin  in  Almonds. t — ^M.  Johannsen  states  that 
bitter  almonds  contain  a  glucoside,  amygdalin,  and  a  soluble  ferment 
called  emulsin  or  synaptase.  Having  to  study  the  question  of  the 
localization  of  emulsin,  the  author  gives  the  following  as  the  conclu- 
sion to  his  researches,  viz. : — That  amygdalin  and  emulsin  are  localized 
in  different  tissues.  Amygdalin  (which  is  only  found  in  bitter  almonds) 
is  localized  in  the  parenchyma  of  the  cotyledons,  and  emulsin  (which 
is  found  in  all  almonds)  is  localized  in  the  axile  parts  of  the  embryo 
and  in  the  fibrovascular  bundles  of  the  cotyledons. 

(8)  structure  of  Tissues. 

Bevelopment  of  Stomata.} — ^Herr  E.  Immich  finds  that  very  good 
objects  on  which  to  study  the  early  development  of  stomata  are  the  leaves 
of  both  Monocotyledons  and  Dicotyledons,  either  when  just  emerged 
from  the  bud-scales  or  at  somewhat  later  stages;  the  plants  specially 
observed  were  Syringa,  Cratsegtu^  Prunus,  Acorus,  Scirpus,  and  PalmsB. 
The  careful  examination  of  a  large  number  of  cotyledons,  especially  of 
many  Cruciferse  and  Compositie,  shows,  on  sections  of  the  epidermis, 
smaller  cells  of  simpler  and  very  characteristic  form,  the  mother-cells 
of  the  stomata.  In  their  external  contour  these  cells  are  not  unlike 
spherical  triangles.  They  are  formed  by  an  ordinary  epidermal  cell 
being  first  divided  by  a  central  septum  into  two  segments  of  equal  size. 
From  this  wall  proceeds  a  second  curved  wall  to  the  lower  part  of  the 
cell,  and  from  about  the  middle  point  of  this  a  third  at  an  angle  of  about 
60"^;  the  mother-cell  of  the  stoma  being  then  formed.  A  nucleus  is 
formed  in  this  mother-cell,  and  it  divides  into  two  segments  of  unequal 
size  by  a  division-wall  a  little  above  its  middle.  All  this  takes  place 
while  the  seeds  are  still  inclosed  in  the  carpels  and  in  quite  a  young 
palpy  condition. 

In  the  Leguminosed  the  above  course  of  development  occurs  in  the 
section  PhyllolobsB,  in  which  the  cotyledons  rise  above  the  soil  and 
develope  into  ordinary  leaves  {Mdilotus^  Lotus,  Trifolium,  &cJ) ;  while 
in  the  Sarcolobffi,  where  the  cotyledons  remain  beneath  the  soil  (Ftfcta, 
£rvumy  Pisum),  the  course  is  somewhat  different.    No  rudiments  of 

•  Bar.  Deutfoh.  Bot  Gesell.,  v.  (1887)  pp.  325-6. 

t  Ann.  8d.  Nat.,  vi.  (1887)  pp.  118-26. 

X  Flora,  Ixx.  (1887)  pp.  435-46,  459-66,  467-82  (1  pi.). 
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siomata  were  here  found  on  the  cotjledons ;  bnt,  on  the  other  hand,  there 
were  on  the  plumule  and  first  leaveR  of  flie  erect  shoot.  The  same  is 
the  case  with  the  Phaseoloidesa. 

In  other  families  of  Dicotyledons  the  mother-cells  of  the  stomata 
were  found  on  the  cotyledons  while  still  within  the  seed,  substantially  as 
in  Crucifene  and  CompositsB  The  occurrence  of  the  triangular  moUier- 
cell  is  much  less  common  among  Monocotyledons.  Those  of  grasses 
are  characterized  by  their  oval  form,  and  having  almost  invariably  two 
cells,  one  on  each  side,  which  distingnish  them  from  all  the  other  cells 
of  the  epidermis. 

As  the  young  stoma  does  not,  in  ordinary  cases,  reach  quite  as  far  is 
the  subjacent  palisade-parenchyma,  we  have,  in  the  air-space  thus  formed, 
the  first  indication  of  the  "breathing-hole."  Very  early  the  nudeos 
loses  its  central  position  in  the  mother-cell  of  the  stoma,  and  occupies  a 
somewhat  higher  position ;  the  protoplasm  becomes  turbid,  and  a  few 
pale-green  chlorophyll-grains  make  their  appearance. 

The  processes  are  somewhat  different  in  those  cases,  which  occur 
chiefly  in  evergreen  and  other  coriaceous  leaves,  where  the  stoma  is 
depressed  to  a  lower  level  than  that  of  the  other  epidermal  cells.  In 
the  case  of  AUium  Cepa  this  occurs  not  by  any  change  in  position  of  the 
mother-cell  of  the  stoma,  but  by  energetic  growth  of  the  neighbouring 
epidermal  cells.  In  grasses,  on  the  other  hand,  the  mother-cell  itself 
takes  part  in  the  difference  of  level ;  and  in  Conifersa  appears  to  be  the 
chief  agent  in  the  depression.  In  order  to  accomplish  this  the  mother- 
cell,  as  it  developes,  loses  its  oval  form,  and  becomes  wedge-shaped  below, 
the  wedge  forcing  its  way  deeper  and  deeper  between  the  epidermal  cells, 
which  it  forces  aside,  until  it  becomes  so  greatly  depressed  that  it  is 
almost  in  contact  with  the  palisade-cells.  The  fissure  is  not  formed 
until  after  this  process  is  completed. 

Protecting-wood  and  Buramen.* — By  "  protecting-wood  "  (Schutz- 
holz)  Herr  E.  Prael  understands  that  new  wood  formed  on  wounds, 
which  can  be  distinguished  even  by  the  naked  eye  from  its  brown 
colour.  The  wood  thus  formed  exhibits  great  resemblance  to  ordinary 
duramen  in  the  special  cell-contents  which  characterize  it — gum  and 
resin,  and  also  in  the  occurrence  of  thyllsB.  The  formation  of  thyllsB 
and  of  gum  occurs  in  the  same  plant.  The  colouring  of  the  cell-walls 
is  exhibited  both  by  the  protecting-wood  and  by  duramen ;  the  identity 
of  the  two  is  especially  seen  in  coloured  woods.  The  hermeticid 
closing  of  surfaces  of  the  wood  prevents,  or  at  least  hinders,  the  forma- 
tion of  protecting-wood. 

Split  Zylem  in  Clemati8.t — Dr.  F.  Ejrasser  describes  the  peculiar 
fissured  appearance  of  the  xylem  in  the  vascular  bundles  of  Clematis 
Vitddbaj  which  resembles  that  in  the  climbing  Bignoniacead,  but  results 
from  a  different  cause.  It  depends  on  the  intermediate  bundles  between 
the  primary  bundles  originating  later,  and  producing  less  xylem  than  a 
leaf-trace  bundle  ;  the  difference  in  the  radial  development  of  the  xylem 
producing  to  the  eye  the  appearance  of  a  fissure. 

Apical  meristem  of  the  roots  of  Pontederiacefle.) — Herr  S.  Sdion- 
land  has  examined  the  structure  of  the  apical  meristem  in  the  roots  of 

♦  Ber.  Deutacb.  Bot  Gesell.,  v.  (1887)  pp.  417-22. 

t  Verhnndl.  K.  K.  Zool.-Bot.  Gesell.  Wien.  xxxvii.  (1887)  pp.  795-8  (3  figs.). 

X  Ann.  of  Bot.,  i.  (1887)  pp.  179-82  (2  figs.). 
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Eichhomia  azurea  and  crcLBsipea,  The  best  mode  of  treatment  lie  finds 
to  be  to  soak  the  sections  in  potash  for  twenty-four  hours,  treating  with 
acetic  acid,  and  then  mounting  in  glycerin,  or  to  stain  with  Kleinen- 
berg's  haematoxylin  after  treatment  with  potash,  and  mounting  in  Canada 
balsam.  Examined  in  this  way  he  finds  that,  even  in  the  youngest 
stages  of  the  adventitious  roots,  it  is  quite  impossible  to  refer  the  root- 
cap  to  the  same  initials  which  give  rise  to  the  dermatogon  and  periblem ; 
there  is  a  distinct  calyptrogen  layer.  The  young  adventitious  roots  of 
the  Pontederiaceo  have,  in  fact,  very  much  the  same  structure  as  the 
primary  roots  of  Fantederia  eordata^  and  belong  therefore  to  the  type  of 
the  Graminesd. 

(4)  Stmotnre  of  Or^aiui. 

Endosperm  of  OelsoxninesBCJasminesB).*— Prof.  R.  Pirotta  has  tested 
the  correctness  of  the  usual  statement  that  in  this  family,  a  suborder  of 
Oleaceee,  comprising  the  genera  Jasminum^  Menodora,  and  Nyctanthes, 
the  endosperm  is  entirely  wanting  or  reduced  to  a  mere  rudiment.  He 
finds,  on  the  contrary,  endosperm  invariably  present  in  the  mature  seed. 
In  Menodora,  and  in  some  species  of  Jcuminum^  the  cotyledons  are 
foliaceons,  and  the  endosperm  is  then  well  developed ;  in  otiier  species 
of  Jasminum  the  cotyledons  contain  a  large  amount  of  reserve-substance, 
and  in  these  the  endosperm,  though  still  always  present,  is  reduced  to  a 
small  number  of  cells. 

Salt-excreting  glands  of  TamariscinesB.t — Dr.  R.  Marloth  contests 
Yolkens'  theory  that  the  glands  on  species  of  Tamariscineie  inhabiting 
the  deserts,  such  as  Beaumuria  kirtella,  which  excrete  an  incrustation  of 
salt  over  the  surface  of  the  organ,  have  the  power,  through  their  hygro- 
scopic properties,  of  taking  up  the  water  which  is  precipitated  through 
the  air,  and  transmitting  it  to  the  assimilating  tissue.  He  maintains 
that  the  purpose  of  the  incrustation  is,  on  the  one  hand,  to  serve  as  a 
non-conductor  of  heat,  on  the  other  hand  to  diminish  transpiration. 

To  this  Herr  G.  Yolkens  replies,  f  pointing  out  that  at  all  events  the 
second  hypothesis  of  Dr.  Marloth  is  hardly  consistent  with  the  fact  that 
the  excretion  of  salt  is  in  the  form  of  a  loose  and  very  unequally 
distributed  powdery  mass. 

Organs  for  the  absorption  of  vegetable  food-material  by  plants 
containing  chlorophylL§ — Herr  L.  Koch  describes  peculiar  organs  on 
the  roots  of  species  of  Melampyrum^  especially  M.pratense,  connected  with 
the  absorption  of  nutriment  from  the  soil  in  which  tbey  grow,  and 
which  contains  great  quantities  of  the  decaying  roots  of  grasses  and 
stem  of  mosses,  and  Uie  mycelium  of  Fungi.  The  root-system  of 
Melampyrum,  penetrating  into  this  substance,  consists  of  a  primary  root 
and  lateral  roots,  which  force  their  way  throu^  this  layer  into  soil 
containing  very  little  or  no  organic  matter.  These  roots  grow  to  a 
considerable  thickness,  and  serve  as  a  support  to  long  slender  roots 
proceeding  from  these,  which  play  the  greatest  part  in  the  absorption 
of  food-material.  These  slender  roots  are  of  endogenous  origin  with 
rudimentary  root-^ap,  and  proceed  often  in  crowded  clusters  from  spots 
in  the  principal  roots,  which  are  in  contact  with  the  organic  substratum. 

♦  Malpigbia,  L  (1887)  pp.  427-84  (1  pi.). 

t  Ber.  Deutach.  Itot.  GeaelL,  v.  (1887)  pp.  319-24.    Cf.  this  Journal,  ante,  p.  81. 

X  Ibid.,  pp.  43*-6. 

§  B.r.  Deateoh.  Bot.  Gesell,  v.  (1887)  pp.  350-64.    Cf.  this  Journal,  ante,  p.  81. 
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Both  they  and  the  thicker  roots  are  but  sparsely  endowed  with  root- 
hairs.  When  these  slender  roots  come  into  contact  with  organic 
snbstances  in  the  substratum,  protuberances  are  formed  on  them,  the 
structure  and  mode  of  formation  of  which  are  described  in  detail.  In 
some  cases  both  the  nutrient  object  and  the  protuberance  are  invested 
by  a  number  of  fine  hairs  springing  from  the  latter.  From  its  apex  the 
protuberance  puts  out  a  kind  of  clasp  by  which  it  attaches  itself  to  the 
nutrient  object,  somewhat  after  the  manner  of  a  haustorium,  some  of  the 
cells  of  the  protuberance  actually  penetrating  into  the  nutrient  substance. 
These  protuberances  have  often  only  a  temporary  existence,  perishing 
with  the  complete  decay  of  the  nutrient  substance. 

The  special  function  of  these  organs  the  author  belieyes  to  be  the 
absorption  from  the  soil  of  nitrogenous  food-material. 

Haustoria  of  the  Ehinanthese  and  Santalacese.* — ^M.  Leclero  du 
Sablon  states  that  while  non-parasitic  phanerogamous  plants  absorb  the 
necessary  liquid  food  by  means  of  the  root-hairs,  parasites,  such  as 
Cuacuta  and  Orobanche,  absorb  liquids  by  means  of  special  organs  called 
haustoria  (mgoira).  In  a  third  category  of  phanerogamous  plants  the 
mode  of  nutrition  partakes  somewhat  of  the  above  two  methods  combined. 
In  the  Bhinantheas  and  SantalacesB  the  absorption  of  liquids  takes  place 
both  by  root-hairs  and  by  haustoria. 

The  author  describes  the  haustoria  of  the  BhinanthesB,  taking  Melam- 
pyrum  pratense  as  an  example.  The  roots  of  this  plant  are  normally 
destitute  of  root-hairs;  the  haustoria  commence  to  form  towards  the 
extremity  of  the  roots  shortly  after  germination.  A  slight  projection  is 
seen  on  the  sides  of  the  root ;  the  two  layers  of  cells  whidi  constitute 
the  cortical  parenchyma  elongate  radially,  and  divide  by  septa  in 
different  directions.  This  is  the  commencement  of  the  formation  of 
the  haustorium.  In  the  Santalaceeo  the  commencement  of  the  formation 
of  the  haustorium  is  first  seen  in  a  layer  of  cells  beneath  the  superficial 
cells  of  the  cortex  .of  the  root,  the  superficial  cells  being  already  dead. 

In  another  paper  by  the  same  author,^  the  development  and  structure 
of  haustoria  in  Khinanthefe  and  Santalaces  are  more  minutely  described. 
In  the  Bhinanthete  both  cortex  and  pericycle  take  part  in  the  formation 
of  haustoria.  On  the  sides  of  the  haustoria  the  cells  of  the  piliferous 
layer  develope  into  root-hairs ;  towards  the  extremity  a  certain  number 
of  cells  become  differentiated,  and  penetrate  into  the  host.  The  absorb- 
ing cells  advance  into  the  tissue  of  the  host,  either  in  a  bundle  or  more 
often  isolated.  The  Bhinanthete,  then,  in  every  case  absorb  their 
liquid  nutriment  by  means  of  the  cells  of  the  piliferous  layer.  In  the 
SantalacesB,  and  especially  in  Osyris,  which  bears  few  haustoria,  root- 
hairs  are  formed.  In  this  family  the  haustoria  are  also  formed  by  the 
cortex  and  pericycle,  but  here  the  pericycle  plays  a  more  important  part 
than  in  the  BhinanthesB.  In  the  portion  of  the  haustorium  near  to  the 
root,  a  central  cylinder  and  a  cortex  can  be  distinguished ;  the  limit  is 
marked  by  an  endoderm.  Towards  the  extremity  of  the  haustorium  the 
endoderm  disappears,  and  at  the  same  time  the  ^tinction  between  cor- 
tex and  central  cylinder. 

In  every  case  the  absorbing  cells  are  connected  with  the  xylem- 
bundles  of  the  root  by  a  bundle  composed  of  spiral  cells. 

•  Gomptes  Bendns,  ov.  (1887)  pp.  1078-81.    Cf.  this  Journal,  onttf,  p.  80. 
t  Ann.  8ci  Nat.,  vi.  (1887)  pp.  90-117. 
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Structure  of  the  root  and  arrangement  of  the  rootlets  in  Centro- 
lepide®,  EriocanlesB,  Jnncese,  MayaoesB,  and  ZyridesB.'*— M.  P.  Van 
Tieghem  states  that  the  structare  of  the  root  and  arrangement  of  the 
rootlets  haye  heen  frequently  studied  in  Gramine®  and  Cyperacefie.  In 
this  paper  the  author  describes  these  features  in  some  of  the  other  closely 
allied  monocotyledonous  groups.  He  conclades  by  stating  that  the 
anomaly  of  haying  the  pericycle  of  the  root  regularly  interrupted  outside 
the  woody  bundles,  and  of  forming  in  consequence  the  rootlets,  opposite 
the  liber-bundles,  has  been  obseryed  up  to  the  present  in  seyen  families 
of  Monocotyledons,  namely,  Xyride»,  Mayaceas,  Junce®,  Eriocauleie, 
Gentrolepidead,  CyperacesB,  and  Gramineas. 

Geminate  Eoot-hair8.t — M.  P.  Van  Tieghem  states  that  occasionally 
a  differentiation  takes  place  in  the  piliferous  layer  of  the  root,  the  root- 
hairs  undergoing  a  special  grouping  which  merits  attention.  In  the 
root  of  Poepalanthua  the  piliferous  layer  is  composed  of  both  long  and 
short  cells.  The  short  cells,  which  are  tabular  in  form,  are  sometimes 
prolonged  directly  into  hairs,  but  more  often  they  are  diyided  into  two 
halyes  by  longitudinal  septa.  These  two  sister-cells  then  deyelope 
towards  the  exterior  into  two  hairs,  which  diyerge  in  the  form  of  a  Y. 
This  arrangement  may  be  met  with  more  especially  in  certain  Eriocauleaa 
and  JuncesB. 

Boot-tubercles  of  LeguminossB.^  —  Dr.  O.  Mattirolo  and  Sig.  L. 
Buscalioni  haye  made  a  further  examination  of  the  nature  of  these 
structures,  chiefly  on  yarious  species  of  Vicia.  They  conclude,  for  the 
following  reasons,  that  the  bacterium-like  substances  found  in  the.  cells 
of  these  structures  are  not  liying  bacteria,  but  bacteroids,  protoplasmic 
bodies  endowed  with  brownian  moyement.  Experiments  on  culture  of 
these  bodies,  under  the  most  fayourable  circumstances,  produced  entirely 
negatiye  results.  They  broke  up  into  smaller  particles,  which  displayed 
similar  moyements.  Immersion  for  twenty  minutes  in  boiling  water  did 
not  destroy  this  moyement ;  and  they  were  unaffected  by  a  temperature 
of  130°  continued  for  two  hours,  and  by  yarious  antiseptics.  The  form 
also  is  yery  yariable:  usually  somewhat  that  of  a  Y  with  unequal 
branches,  but  yarying  to  that  of  an  X,  or  exhibiting  numerous  branches. 

Tubercular  Swellings  on  the  Boots  of  Vicia  Faba.§ — Prof.  H.  Mar- 
shall Ward  has  succeeded  in  producing,  by  infection,  the  tubercular 
swellings  on  the  roots  of  a  number  of  leguminous  plants,  especially  on 
Vicia  Faba,  He  attributes  their  formation  to  hypertrophy  of  the  tissue 
caused  by  the  attacks  of  an  undetermined  parasitic  fungus,  probably 
belonging  to  the  Ustilaginefe.  He  was  able  to  trace  hjphsB  of  this  fungus 
penetrating  through  the  whole  length  of  a  root-hair,  and  then  trayersing 
the  cortex  of  the  root,  piercing  the  cell-walls,  at  which  spots  they  mani- 
fest peculiar  trumpet-like  enlargements,  and  branch  when  they  reach  the 
tissue  of  the  young  tubercle.  In  addition  to  the  hyphaa  which  trayerse 
the  cell-cayities,  there  are  always  found  minute  corpuscles  suspended 
in  the  protoplasm  of  the  cells.  These  Prof.  Ward  belieyes  to  be  gemm® 
or  bud-like  outgrowths  from  the  hyphas ;    the  fungus  haying  lost  its 

•  Morot's  Jounu  Bot.,  i.  (1887)  pp.  305-15. 
t  Ann.  Sci.  Nat.,  yi.  (1887)  pp.  127-8. 

t  Malpigliia,  i.  (1887)  pp.  464-74,  536-41.    Of.  this  Journal,  1887,  p.  987. 
§  Phil.  Trans.,  olxxviii.  (1887)  pp.  639-62  (2  pis.).     Cf.  this  Journal,   1887, 
p.  1005. 
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power  of  prodacing  resting-Bpores,  and  being  propagated  in  this  manner 
only.  It  iB  the  proBence  of  these  parasitic  gemmules  that  stimulates  into 
increased  activity  the  protoplasm  of  the  cells  themselyes. 

The  author  describes  the  method  by  which  he  was  Buccessful  in 
infecting  healtliy  roots  of  the  bean  by  placing  them  in  contact  with 
diseased  tubercles;  and  finally  combats  Brunchorst's  and  Tschirch's 
▼iew,*  that  the  so-called  **  bacteroids>*'  or  bacterium-like  particles,  always 
found  in  the  cells  of  the  tubercles,  are  modifications  of  .the  protoplasm  of 
the  cells. 

Emergences  on  the  Roots  of  Podooarpu8.t— Dr.  T.  A.  Baldini  has 
inyestigated  the  structure  of  peculiar  bodies  already  described  by  Van 
Tieghem  on  the  roots  of  several  species  of  Podoearpu9,  In  all  the  species 
they  are  of  endogenous  origin,  springing  from  the  second  or  third  layer  of 
cells  below  the  epidermis ;  they  are  formed  by  walls,  the  earlier  of  which 
are  tangential,  the  later  radial.  As  regards  their  function,  the  author 
believes  this  to  be  the  absorbing  and  storing-up  of  water  from  the  soil. 
They  may  also  serve  as  reservoirs  for  starch  and  other  formative 
substances. 

Stipules.^ — M.  6.  Colomb  states  that  stipules  are  of  such  various 
forms,  and  occupy  such  different  positions  in  relation  to  the  leaf,  that  it 
is  hardly  safe  to  define  a  stipule  from  external  characters  alone.  The 
author  has  therefore  studied  the  anatomical  structure  of  this  organ  in 
many  plants  belonging  to  different  natural  orders,  the  details  of  which 
are  given  in  this  paper.  He  describes  a  stipule  as  an  incomplete  axillary 
ligule,  and  draws  the  following  conclusions  from  his  researches : — 

Three  regions  may  be  recognized  in  a  ligule,  viz. : — (1^  The  lateral 
region,  in  which  the  marginal  bundles  of  the  sheath  are  simply  prolonged. 
(2)  The  stipular  region,  wbere  the  bundles  form  a  part  of  the  last  bundle 
of  the  sheath  entering  the  leaf.  (3)  The  axillary  region,  which  unites 
the  two  stipular  regions. 

If  the  ligule  is  complete  with  its  three  regions,  the  author  has  given 
to  it  the  name  of  axillary  ligule;  if  the  stipular  and  axillary  regions 
only  are  present,  the  sheathing  regions  having  disappeared,  it  is  an 
axillary  stipule  ;  but  if  finally  the  axillary  region  is  divided  lengthwise 
into  two  halves,  the  one  on  the  right  and  the  other  on  the  left,  and  the 
stipular  regions  exist  solely  at  the  base  of  the  petiole,  it  is  then  an  ordinary 
stipule. 

Stipule  and  ligule  are  then  organs  of  the  same  nature,  between 
which  it  is  possible  to  find  every  variety  of  modification,  the  stipule  being 
a  portion  of  the  axillary  ligule.  A  stipule  can  be  defined  as  an  appendix 
inseited  on  the  stem,  at  the  base  of  the  leaf,  the  bimdles  of  which  belong 
exclusively  to  the  corresponding  foliar  bundles. 

Vernation  of  Leave8.§ — Herr  B.  Diez  classifies  the  various  modes 
of  the  vernation  of  leaves  under  a  number  of  different  heads,  viz. : — 
Flat  {Viscum)',  apposite  (zusammengelegt)  {Prunua  Laurocerasus) ;  im- 
perfectly  apposite  (Fagus) ;  apposite  and  rounded  (Pamassia  palustris) ; 
wedge-shaped  (  Veronica  Andersoni)  ;  folded  and  radiate  (Acerplaianoides) ; 
folded  and  acute-angled  (Pritchardia  filamentosd) ;  fowted  tengihwise  and 
curved  (Dioscorea  villosa);  folded  across  and  curved  (Castanea),    These 

♦  See  thig  JonrnBl,  1887,  p.  610.  f  Malpighia,  i.  (1887)  pp  474-7. 

X  Ann.  Sd.  Nat,  vi.  (1887)  pp.  1-76. 

$  Flora,  Ixx.  (1887)  pp.  483-97,  499-514,  515-80  (1  pi). 


Digitized  by  CjOOQIC 


ZOOLOGY    AND   BOTANY,   MIOBOBOOPY,   ETO.  253 

may  also  be  combined  in  a  variety  of  ways.  Tbese  ienus  (except  the  first) 
apply  to  various  modes  of  folding ;  there  are  also  a  number  of  ways  in 
which  the  leaves  may  be  rolled  op  before  opening,  viz. : — SpiraUy  twisted 
(eingerollt)  {Musa) ;  twisted  right  or  left ;  spiral  and  imbricate  (iibergerollt) 
\Esealkma  mctcrophylla) ;  spiral  and  vcUvate  (geroUt)  {Specularia  per^ 
JfoUata);  channelled  {Linum  usitatissimum) ;  comet- shaped  {Spironema 
fragrans)  ;  involute  (Nymphma)  ;  revolute;  cirdnate  (Utriculariamontana). 

With  regard  to  the  value  of  vernation  for  systematic  purposes,  there 
are  very  few  families  in  which  the  mode  is  uniform  throughout  all  the 
species.  In  Nymphsaoeas  the  floating  leaves  are  always  involute  on  both 
sides ;  in  Polygonaceaa  the  leaves  are  always  revolute  on  both  sides ;  in 
Scitaminefe  spirally  involute ;  in  Mimosete  the  pinnce  are  always  flat.  In 
other  families  the  vernation  is  uniform  throughout,  with  the  exception  of 
a  few  genera  or  species.  Within  the  genus  the  mode  is  usually  the  same 
with  the  same  form  of  leaf,  but  most  generally  varies  when  the  form  of 
leaf  varies. 

The  vernation  of  leaves  is  also  influenced  by  the  nature  of  the  vena- 
tion, by  the  consistency  of  the  leaf,  and  by  the  presence  of  stipules  or  leaf- 
sheaths.  The  floating  or  submerged  leaves  of  water-plants  appear  to  be 
flat  or  rolled  in  vernation,  never  folded.  The  purpose  of  the  different 
modes  is  the  protection  of  the  leaves  in  the  bud-condition.  The  position 
of  the  leaves  assumed  during  sleep  or  under  the  influence  of  irritants  is 
usoally  partially,  but  not  entirely,  a  reversion  to  the  position  in  vernation. 

Double  Leaves.* — By  a  double  leaf  Dr.M.  Ejronfeld  understands  one 
which  bears  two  laminae  on  one  petiole.  He  distinguishes  between  an 
epidiphyUum,  where  the  growth  of  the  lamina  has  been  interrupted  at  a 
particular  spot,  and  a  paradiphyUuniy  resulting  ^m  dichotomy  of  the 
lamina.  The  former  occurs  normally  in  DionsBa^  and  probably  also  in 
NepeiUhe$  ;  the  latter  chiefly  in  particular  varieties,  especially  of  ferns, 
such  as  Asplenium  Trichomanes  ramotum, 

Pitcher-like  leaflets  of  Staphylea  pinnata.t — M.  Lachmann  describes 
the  not  uncommon  formation  of  pitchers  by  some  of  the  leaflets  in  this 
plant.  It  results  from  the  more  or  less  complete  union  of  the  edges  of 
the  lamina,  so  that  either  the  whole,  or  only  the  upper  part  of  the  leaflet 
takes  the  form  of  a  cornucopia ;  in  the  latter  case  the  normal  lower 

g^rtion  of  the  leaflet  is  connected  with  the  pitcher  by  means  of  a  stalk, 
e  concludes  from  analogy  that  in  Nepenthes  the  pitcher  must  be 
regarded  as  the  terminal  portion  of  a  lamina,  the  basal  part  of  which 
remains  flat. 

Clinging-Plants.^ — Dr.  E.  Huth  describes  the  various  means  by 
which  plants  attach  themselves  to  the  fur  or  skin  of  animals,  by  hooked 
or  barbed  hairs  attached  to  the  seed-vessels  or  some  other  part  of  the 
plant,  or  by  other  contrivances,  for  the  purpose  of  propagation.  Under 
each  natural  order  the  plants  are  named  and  described  in  which  these 
contrivances  are  foimd. 

Heterophylly.§~According  to  Dr.  F.  Erasser,  when  two  different 
forms  of  leaf  occur  on  the  same  plant,  it  may  be  an  example  of  true 

•  SB.  K.  K.  Zool.-Bot.  GeseU.  Wien,  xxxvii.  (1887)  pp.  74-6. 
t  BulL  Soo.  Bot.  Lyon,  1886.    See  Bull.  See.  Bot.  France,  xxxiv.  (1887),  Rev. 
BibL,  p.  151. 

I  Uhlwonn  u.  H'anlein's  Biblioth,  Bot,  Heft  ix.,  1887,  36  pp.  and  78  figs. 
§  SB.  K.  K.  ZooL-Bot.  GeseU.  Wien,  xxxvii.  (1887)  pp.  76-8. 
1888.  I 
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heierophyUy^  whon  it  depends  on  something  inherent  in  the  organization^ 
or  of  anisophyUyy  when  it  is  the  result  of  a  difference  of  position,  as  in  the 
case  of  aquatic  plants  where  the  floating  and  the  submerged  leayes  differ 
in  form.  In  the  former  case  the  cause  is  unknown,  and  the  two  kinds 
of  leaves  may  pass  into  one  another  by  insensible  gradations,  as  in 
Brou89onetia  and  Morm,  Both  may  be  the  result  either  of  progression 
or  of  retrogression. 

Colours  of  Leaves  and  Fruits.* — Herr  A.  Wigand  has  inyestigated 
the  nature  and  the  cause  of  the  red  and  blue  colours  of  a  large  number 
of  leaves  and  fruits.  He  classifies  the  very  numerous  examples  men- 
tioned under  a  number  of  heads.  In  many  plants  the  stem  and  leaves 
exhibit  normally  and  constantly  a  red  or  blue  colour  in  the  form  of 
streaks  or  spots.  In  others,  especially  woody  plants,  it  appears  only  as 
the  branches  and  leaves  unfold ;  in  the  "  copper  "  varieties  of  trees,  such 
as  the  ash,  beech,  hazel,  or  elm,  it  increases  in  intensity  as  the  leaves 
develope ;  while  in  others  it  appears  only  in  the  autumn,  and  either  in 
connection  with  the  dying  of  the  leaves  or  not.  Many  plants  exhibit 
these  colours  only  locally  as  the  result  of  izgury,  especially  puncture  by 
insects.  In  many  fruits,  especially  such  as  are  fleshy,  the  red  or  blue 
colour  appears  oidy  during  ripening,  and  then  obviously  depends  on  the 
influence  of  light    Many  rhizomes  also  exhibit  a  red  colour. 

The  colour  generally  preponderates  on  the  upper  side  of  the  leaf,  or  is 
limited  to  that  side ;  usually  it  is  contained  only  in  the  cell-sap ;  less 
often  it  colours  also  the  cell-walls.  The  seat  of  the  red  colour  may  be 
either  the  epidermis,  the  parenchyma,  or  the  vascular  bundles ;  the  order 
in  which  it  makes  its  appearance  is  always: — (1)  the  veins,  (2)  the 
epidermis,  (3)  the  parendiyma. 

The  colour  of  most  ripe  berry-like  fruits  is  due  either  to  insoluble 
pigment-particles,  or  to  a  homogeneous  colouring  of  the  cell-sap.  It  is 
not  in  any  way  due,  as  some  have  maintained,  to  a  modification  of 
chlorophyll.  Home  plants  with  coloured  stems,  e.  g.  Cuacuta^  contain 
erythrophyll,  but  never  chlorophyll.  ITie  colouring  matter  may  bo 
contained  in  different  cells  from  Uie  chlorophyll,  or  in  the  same.  The 
chromogen  or  colouring  constituent  of  the  pigment  the  author  believes 
to  be  a  form  of  tannin. 

Alpine  vegetation  is  especially  characterized  by  the  tendency  to  a 
red  colouring.  The  author  considers  that  the  conditions  specially 
favourable  to  the  production  of  either  red  or  blue  colour  are  a  feeble  or 
completely  suppressed  assimilation  and  a  strong  light. 

Anatomy  of  the  Floral  Axis.! — ^^^  ^  Beiche  gives  details  of 
several  points  of  structure  in  the  axis  of  flowers,  and  of  inflorescences, 
especially  in  connection  with  the  contrast  between  those  of  male  and  of 
female  flowers.  In  Cucurhita  Pepo  the  female  flower-stalk  is  distinguished 
from  the  male  by  its  greater  uiickness,  and  by  its  strong  bicollateral 
vascular  bundles  containing  cambium,  while  the  much  smaller  bundles  of 
the  male  flower-stalks  have  no  cambium ;  both  kinds  have  a  hypodermal 
ring  of  coUenchyma.  In  other  cases  the  chief  characteristic  of  the  female 
as  contrasted  with  that  of  the  male  axis,  is  the  larger  quantity  of  starch- 
containing  tissue.    This  is  strikingly  the  case  in  Mercurialis  perenni^ 

•  Wlgand'8  Bot.,  Hefle  11.  (1887)  pp.  218-43. 

f  Ber.  Deutsoh.  Bot.  Gesea,  v.  (1887)  pp.  310-8  (1  pi.).  Cf.  this  Journal,  ante^ 
p.  79. 
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md  in  PlaianuB.  That  the  inoreftse  in  the  sise  and  number  of  the 
yaacnlar  bundles  is  directly  incited  by  the  weight  of  the  frnit,  is  shown 
by  the  &ot  that  when  female  flowers  remain  unfertilized,  as  is  the  case 
with  large  nmnbers  in  the  oak,  walnnt,  and  horse-chestnnt,  the  axis 
retains  the  stmctnre  characteriBtio  of  that  of  fagacioos  male  flowers. 

In  the  case  of  neuter  flowers,  the  structure  of  the  axis  varies  accord- 
ing to  that  of  tiie  flower  itself!  Where  sterility  results  from  the  oon- 
Tersion  of  stamens  into  petals,  as  in  the  case  of  the  double  tulip,  the 
scape  is  twice  as  thick  as  in  the  case  of  a  single  flower,  and  has  a 
oorrospondingly  increased  number  of  vascular  bundles.  When,  as  in 
Hydrangea  and  Viburnum  Opt^ttf ,  the  sterile  flowers  are  fugacious  and 
simply  for  the  purpose  of  display  and  of  attracting  insects,  l^e  axis  has 
the  characters  of  that  of  male  flowers. 

Comparative  Anatomy  of  Flowers.* — Rev.  G.  Henslow  follows  up 
previous  observations  on  the  relation  of  floral  organs  to  their  vascular 
cords  or  ''  axial  traces."  Taking  the  cords  as  ^  floral  units,"  the  author 
suggests  their  relation  to  axes  as  well  as  to  all  kinds  of  floral  appendages. 
The  two  elements  of  a  cord  are  trachead  or  spiral  vessels  and  sieve- 
tubes,  &C.,  or  soft  bast ;  Van  Tieghem's  distinction  between  axial  and 
fi>liar  characters  of  cords  is  not  constant.  Mr.  Henslow  discusses  the 
origin  of  umbels  in  exogons  and  in  endogens,  the  influence  of  the  union 
of  the  cords  on  phyllotactical  arrangement,  the  multiplication  of  parts 
arising  from  the  '*  chorisis  "  of  a  cord,  the  undifferentiated  state  of  organs 
when  in  congenital  union,  the  non-axial  character  of  almost  all  placenta- 
tion,  &0.  The  free-central  placentation  of  Primnlacead  is  interpreted  as 
due  to  the  coherent  and  ovuliferous  bases  of  five  carpels,  which  have  the 
upper  parts  of  their  margins  cohering  in  a  parietal  manner  and  without 
ovules.    The  author  proposes  continuing  his  observations. 

Floral  Hectarjr  of  87mphoricarpus.t — ^Prof.  P.  Delpino  corrects  a 
mistaken  description  by  H.  Miiller,  Bonnier,  and  others,  of  the  floral 
nectary  in  Symphoricarpua  racemosua.  The  purpose  of  the  hairs  which 
clothe  the  tube  of  the  corolla  he  states  to  be,  not  to  protect  the  nectar 
from  rain,  but  to  prevent  the  entrance  of  insects  which  would  be  in- 
jurious by  feeding  on  the  nectar  without  assisting  in  the  pollination  of 
the  stigma,  especially  of  ants. 

Fruit  of  BorraginesB.f — ^Fraulein  A.  Olbers  describes  five  different 
kinds  of  fruit  and  of  the  structure  of  the  pericarp  in  Borragineee.  This 
is  connected  also  with  differences  in  tiie  structure  of  tiie  '*  foot,"  which 
Fraulein  Olbers  believes  to  have  no  function,  in  general,  in  connection 
with  the  storing  up  of  water  for  germination,  but  rather  with  the  bursting 
and  detachment  of  the  fruit. 

Explosive  Fruits  of  Al8tnBmeria.§— Dr.  O.  Stapf  describes  the 
structure  of  the  ripe  capsule  of  Ahtrcemeria  pnttadna,  and  the  cause  of 
its  violent  rupture.  This  depends  on  the  differentiation  of  the  develop- 
ment of  different  layers  of  the  placenta,  which  consists  eventually  of 
three  homy  clasps,  firmly  attached  at  the  apex  to  the  lobes  of  the 
capaule,  and  separated  by  thin-walled  parenchyma.    Finally,  these  clasps 

♦  Proc  Boy.  Soc,  xliu  (1887)  pp.  296-7.      f  Malpighia,  i.  (1887)  pp.  434-9. 
t  SB.  Bot.  aUluk.  Stockholm,  May  31, 1887.    See  Bot.  Oentralbl.,  xxxUi.  (1888) 
p.  88. 

§  SB.  K.  K.  Zool.-Bot.  Geeell.  Wieu,  xxxvii.  (1887)  pp.  53-5. 

T  2 


Digitized  by  CjOOQIC 


256  8UMMABY  OF  OUBBENT  RESBAB0HE8  RELATnfG  TO 

giro  way  suddenly  at  the  point  of  contact  with  the  lobes ;  the  capsole  is 
Tiolently  burst  open,  and  the  smooth  round  seeds  thrown  out  to  a  distance 
which  may  amount  to  four  metres.  The  same  mechanism  occurs  in  othsr 
species  of  the  genus. 

/S.  PhysiolosT** 
CD  Baproduotion  and  G^erminatioii. 

Pollination  of  Serapias.t — ^Dr.  L.  Nicotra  describes  the  mode  of 
pollination  in  two  Italian  species  of  Serapias,  S.  lingua  and  oectdiaia. 
In  the  latter  species  the  structure  of  the  flower  is  favourable  to  hpmogamy. 
The  poUen-masses  become  disintegrated  into  cubical  massukQ  which  fidl 
in  large  numbers  into  the  stigmatic  dayity ;  and  pollen-tubes  can  be  seen 
in  great  quantities  passing  into  the  ovary.  In  S.  lingua,  on  the  other 
hand,  homogamy  is  almost  impossible,  and  yet  it  appears  to  be  left 
almost  entirely  unvisited  by  insects.  Pollen-masses  are  very  rarely  to 
be  seen  on  the  stigma,  and  it  is  very  rare  for  this  species  to  produce 
capsules  and  fertile  seeds. 

Pollination  in  Zannichellia  palustris.  X — M.  E.  Eoze  thus  describes 
the  floral  arrangement  of  Zannichellia  palustris : — The  female  flower  is 
composed  of  a  membranous,  cupuliform  perigyne,  inclosing  two  to  six 
pistils,  at  the  base  of  which  will  be  found  the  male  flower  consisting 
of  a  single  stamen.  The  filament  of  this  stamen,  which  at  first  is  almost 
sessile,  becomes  longer  than  the  pistils  before  flowering.  When  ripe, 
the  pollen  escapes  and  falls  into  the  water,  and  the  funnel-shaped  stigooas 
immediately  below  the  stamen  receive  those  grains  which  touch  any 
point  of  their  surface  in  their  fall.  It  only  remains  now  for  the  pollen- 
grains  to  emit  their  tubes  and  penetrate  to  the  embryo-sac ;  but  this  has 
not  been  actually  observed  by  the  author. 

Production  of  Sex  and  phenomena  of  Crossing.  §  — Dr.  F.  Nobbe 
states,  as  the  result  of  a  number  of  experiments,  that  seeds  of  Leuoofmm 
which  germinate  rapidly  (in  three  to  four  days)  produce  chiefly  or 
exclusively  plants  with  double  flowers ;  while  those  of  the  same  species 
which  germinate  slowly  (in  nine  to  ten  days^  produce  chiefly  single 
fertile  flowers.  In  hybridization  he  finds  the  hybrid  to  reproduce  the 
characters  of  the  male  ancestor  in  the  inflorescence  and  in  &e  relation- 
ship of  the  double  to  the  single  flowers ;  while  the  colour  of  the  flovrer 
is  intermediate  between  that  of  the  male  and  the  female  parent. 

Physiologioal  Organography  of  Flowers.  ||  — Herr  K.  F.  Jordan 
describes  the  structure,  in  reference  to  the  mode  of  pollination,  of  a 
number  of  flowers  belonging  to  the  following  classes,  viz. : — (1)  Acfcino- 
morphic  honey-flowers ;  (2)  actinomorphic  pollen-flowers  (L  e.  those  in 
which  there  is  no  nectary,  but  the  pollen  is  devoured  by  the  visiting 
insect  {ContfaUaria  majalisy^  and  (3)  zygomorphic  honey-flowers.  In 
all  he  finds  a  direct  adaptation,  in  the  position  of  the  nectary,  and  in  tiie 
position  and  mode  of  dehiscence  of  the  anthers,  to  pollination  by  insects, 

*  This  sabdiviBion  ood tains  (1)  Beproduotion  and  Germination;  (2)  Nutritloa 
and  Growth  (including  Movements  of  Flaids) ;  (8)  Irritability;  and  (4)  ChemioBl 
Changes  (inoludiog  Respiration  and  Fermentation). 

t  Malpighia,  i.  (1887)  pp.  460-3. 

X  Mopof  8  Jonm.  Bot.,  i.  (1887)  pp.  296-9  (1  fig.). 

\  SB.  Dentsoh.  Naturf.  u.  Aerzte,  Wiesbaden,  Sept.  20, 1887.  See  Boi  GentralbL. 
xxxiL  (1887)  p.  253.       fl  B«r.  Dentsoh.  Bot.  Gesell.,  v.  (1887)  pp.  327-44  (1  pi.). 
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or  at  least  by  one  partioular  species  of  insect.  Even  where  the  visits  of 
such  an  insect  have  not  been  actually  observed,  they  most  be  assumed 
from  the  stmcture  of  the  flower. 

Bigeneric  Orchid  Hybrids.* — ^Mr.  B.  A.  Bolfe  snms  np  his  con- 
clusions on  this  subject  as  follows : — 

(1)  Hybridization  may  take  place  not  only  between  distinct  species, 
but  also  between  distinct  genera  of  orchids. 

J 2)  These  hybrids  are  generally  of  artificial  origin,  or  accidentally 
need,  and  cannot  be  treated  in  Uie  scheme  of  classification  either  as 
varieties,  species,  or  genera. 

(3)  The  possibility  of  hybridization  taking  place  between  species 
hitherto  considered  as  distinct  does  not  necessanly  prove  them  to  be 
merely  forms  of  the  same  species. 

(4)  The  occurrence  of  a  hybrid  between  two  structurally  different 
genera  does  not  prove  the  necessity  of  uniting  them  in  one;  nor  can 
hybrids  be  arbitrarily  referred  to  eitiier  of  the  parent  genera. 

(5)  Species,  and  genera  too,  will  always  have  to  be  dealt  with  in  the 
scheme  ik  classification  according  to  their  structural  peculiarities  and 
differences,  without  reference  to  the  possibility  of  hybridization  taking 
place  between  them.  It  is  therefore  clear  that  hybrids,  whether  bigeneric 
or  otherwise,  should  be  dealt  with  on  their  own  merits,  and  named  in 
such  a  way  as  to  avoid  all  confusion  between  them  and  existing  species 
and  genera.  In  the  case  of  bigeneric  hybrids  the  plan  of  compounding 
a  name  from  that  of  the  two  parents  should  always  be  followed,  as 
"  PhUageria  X,"  a  name  invented  by  Dr.  Masters  for  a  hybrid  raised  by 
crossing  Lapageria  rosea  with  the  pollen  of  Phileaia  huxifolia.  By 
this  means  all  confusion  between  them  and  natural  genera  would  be 
avoided. 

Germination  of  Palms. f — Herr  O.  Gehrke  has  observed  the  mode  of 
germination  of  the  seeds  of  a  number  of  species  of  palms,  and  finds  that 
they  all  agree  in  all  essential  features.  The  subordinate  points  in  which 
they  differ  are  examined  in  detail,  especially  in  the  case  of  Phcenix 
dactylifera. 

(3)  Nutrition  and  Orowth  (inoludinsr  Movements  of  Fluids). 

Importance  of  the  Mode  of  Hutrition  as  a  means  of  Distinction 
between  Animals  and  Vegetablecr.f — M.  P.  A.  Dangeard  considers  the 
Chlamydomonadine®  to  form  a  group  of  the  same  rank  as  the  Chytri- 
dinesB ;  the  two  groups  are  both  related  to  the  Flagellata,  but  they  do  not 
diverge  at  exactly  the  same  point.  The  Chytridineas  are  intimately  allied 
to  the  zoosporous  monads,  only  differing  from  these  latter  in  the  manner 
of  nutrition;  the  Ohlamydomonadinesd  appear  to  separate  from  tho 
Flagellata  a  little  higher  in  the  series.  Within  these  limits  the  deve- 
lopment between  an  animal  and  a  plant  does  not  differ  sensibly.  The 
author  then  describes  in  detail  the  mode  of  nutrition  of  Paeudaspora 
NiteUarum  Cnk.  and  Sphserita  endogena  Dangeard.  The  former  species, 
when  forming  its  sporange,  introduces  starch  into  the  interior  of  its 
chlorophyll-grains,  the  starch  being  obtained  from  the  protoplasm  of 

♦  Joum.  Linn.  See  Lend.— Bot.,  xxiv.  (1887)  pp.  156-70. 
t  Gehrke,  O.,  •  Beitr.  z.  Keuntnies  d.  Anat.  v.  ralmenkeimlingen,'  29  pp.,  Berlin, 
1887.    See  Bot.  Centralbl.,  xxxii.  (1887)  p.  265. 
X  Comptea  Bendua,  cv.  (1887)  pp.  1076-8. 
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the  cell  of  the  alga  in  which  it  is  foand.  l^hserUa  endogena  at  no  stage 
of  its  existence  introduces  solid  particles  in  its  protoplasm.  We  are  in 
this  case,  then,  easily  able  to  distingoish  the  one  from  the  other ;  the 
former  being  an  animal,  and  the  latter  a  vegetable. 

The  author  concludes  by  stating  that  the  Ghytridinete  and  Chlamy- 
domonadinesB  are  two  primary  groups  of  the  vegetable  kingdom;  the 
one  being  related  to  the  alg»,  me  other  to  the  fnngL  Their  mode  of 
nutrition  alone  allows  of  their  vegetable  nature  being  recognized. 

Growth  of  the  Leaf-stalk.* — Herr  P.  G.  Uhlitzsch  compares  the 
mode  of  growth  of  the  leaf-stalk  with  that  of  other  axial  organs,  and 
finds  that  it  is  governed  by  the  same  general  laws.  On  the  boundary  of 
the  leaf'-stalk  and  lamina  there  is  usually  a  growing-point,  from  which 
proceeds  the  activity  of  growth  of  the  organ.  * 

Modes  of  Climbing  in  the  |^nu8  Calamu8.t—Prof.  F.  O.  Bower 
states  that  it  is  of  the  greatest  importance  to  climbing  plants  that  tbe 
assimilating  leaves  should  be  exposed  to  the  sunlight;  and  this  they 
strive  to  effect  by  a  straggling  habit,  and  by  the  help  of  adaptation  for 
mechanical  support  on  other  plants.  I(  in  the  case  of  Calamus^  the 
axillary  bud  were  developed  as  a  flagellum,  but  remained  inserted  in 
the  axU  of  tbe  next  lower  leaf,  the  two  members,  being  extended  in  the 
same  plane  and  the  leaf  being  the  lower,  it  is  improbable  that  the  lower 
portion  of  the  flagellum  would  come  in  contact  with  any  support.  Bat 
the  case  is  otherwise  when  the  axillary  bud  is  displaced  and  adherent  to 
the  sheath  of  the  next  higher  leaf ;  it  is  thus  clear  of  its  own  subtending 
leaf,  and  projects  freely  &om  the  shoot  at  a  point  considerably  above  it 
This  being  so,  it  is  probable  that,  as  the  plant  straggles  through  and 
over  the  surrounding  vegetation,  even  the  lower  parts  of  the  flagellum 
will  have  an  opportunity  of  affording  support  to  the  whole  shoot. 

The  two  sections  of  the  genus  CaUxmua  show  two  very  distinct  types 
of  adaptation  of  the  shoot  to  meet  the  exigencies  of  a  climbing  halnt : 
the  one  developes  the  apex  of  the  leaf,  the  other  the  axillary  bud  of  the 
flagellum.  Thus  we  see  how  plastic  is  the  vegetative  shoot  in  its  mode 
of  development  within  a  single  genue. 

Assimilation  and  Respiration  of  Plants.:^— Herr  U.  Ereusler,  in 
this  continuation  of  former  experiments, §  gives  the  details  of  experi- 
ments made  with  the  shoots  of  the  same  kind  of  plant,  PhUadelphua 
grandiftorua,  at  different  stages  of  growth,  the  temperatures  of  observa- 
tion being  15^^  and  25°.  At  a  temperature  of  25°,  a  strong  and  mark^ 
decrease  in  assimilative  power  accompanies  increasing  age  of  the  leaf  ; 
at  15°  a  maximum  of  assimilative  power  is  noticed  in  the  youngest 
leaves.  This  power  reaches  its  minimum  at  the  period  of  blossom,  and 
rises  again  in  the  oldest  leaves ;  so  that  between  the  assimilative  power 
in  the  youngest  and  in  the  oldest  leaves  there  does  not  exist  much  dif- 
ference. A  table  showing  the  amount  of  water  absorbed  at  the  different 
temperatures  is  also  given. 

In  the  second  portion  of  this  paper,  amongst  many  statements  con- 
cerning the  absorption  and  exhalation  of  carbonic  anhydride  at  different 

•  UhlitzBoh,  P.  G., '  UDtors.  iib.  d.  Waohsthum  d.  Blattetiele,*  62  pp.  and  4  pis., 
Leipzig,  1887.    See  Bot.  Gentralbl.,  xzxii  (1887)  p.  263. 

t  Ann.  of  Bot.,  i.  (1887)  pp.  125-31. 

i  Journ.  Chem.  Soo.  Lond.,  1888,  Abstr.,  pp.  186-7,  from  Bied.  Gentr.,  1887, 
pp.  669-81.  §  Cf.  Bied.  Centr.,  1887,  p.  110. 
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temperatures,  it  is  recorded  that  the  range  of  temperature  in  which 
exhalation  occurs  is  from  0-50°,  and  that  it  is  greatest  at  the  highest 
t^nperature,  the  maximum  appearing  to  be  at  46  *4^  Assimilation 
seems  to  take  place  at  a  lower  temperature  than  exhalation,  and  it  is 
active  at  60° ;  but  the  curve  representing  the  relation  of  assimilation  to 
temperature  does  not  agree  with  that  representing  exhalation  at  various 
temperatures.  In  the  case  of  the  bramble,  the  maximum  intensity  of 
exhalation  occurs  at  about  46*6°,  whilst  that  of  assimilation  is  found 
at  26°. 

Influence  of  Atmospheric  Movement  on  Transpiration.*  —  Prof. 
J.  Wiesner  gives  an  account  of  his  observations  on  the  influence  of 
atmospheric  movements  on  the  transpiration  of  plants.  (1)  Movements 
of  the  air  corresponding  to  a  medium  wind  velocity  for  the  season 
(about  8  metres  per  second),  exercise  an  important  influence  on  the 
transpiring  portions  of  the  plant,  (a)  Physiologically  this  is  expressed 
in  an  increase,  less  frequently  in  a  decrease  of  the  transpiration. 
(b)  Anatomically  the  influence  is  expressed  in  a  narrowing  or  closure 
of  the  stomata.  A  plant  like  Saxifraga  sarmerUosa  closes  up  on  the 
slightest  wind  velocities,  while  Hydrangea  hortensia  remains  open  in  the 
strongest  wind. 

(2)  If  one  represents  the  transpiration  of  an  organ  for  ^ivon  time, 
conditions,  and  quiescent  air  as  1,  air-movements  may  cause  it  to  ascend 
to  20,  or  sink  to  0*  65.  (8)  The  maximum  influence  causes  an  air-stream 
at  right  angles  to  the  transpiring  organ.  (4)  A  sinking  of  the  trans- 
piration ensues  when  by  rapid  and  complete  closure  of  the  stomata  the 
entire  intercellular  transpiration  ceases  and  the  epidermal  transpiration 
is  very  slight  {Saxifraga  sarmentaaa). 

(6)  Transpiration  is  greatly  increased  by  drying  if  the  stomata  of 
the  organ  remain  open  even  in  wind  (Hydrangea  Jun-tensis),  (6)  With 
very  vigorous  epidermal  transpiration  there  may  even  be  a  considerable 
increase,  if  the  stomata  are  quickly  closed  (Adiantum  capiUus-Veneris). 
The  air-movements  were  caused  by  a  bladder  or  by  rotation,  and 
measured  by  an  anemometer  or  by  computing  the  rotations. 

Literature  of  Transpiration.t — Dr.  A.  Burgerstein  gives  an  epitome 
of  all  works  and  papers  on  this  subject  published  between  1672  and  1886, 
in  sixteen  different  languages.  As  many  as  286  different  publications 
are  cited,  with  an  abstract  of  the  contents  of  each.  They  are  arranged 
chronologically.  The  author  believes  the  list  to  include  every  import- 
ant paper  on  tibe  subject. 

(8)  IrritabiUty. 
Movements  of  Irritation.) — Herr  J.  Wortmann  has  investigated  the 
cause  of  the  sensitiveness  of  the  unicellular  sporangiophore  of  Fhycomyces, 
That  tbe  geotropic  and  heliotropic  curvatures  of  this  cell  are  not  due 
to  changes  in  turgidity  is  clear,  since  every  change  in  the  hydrostatic 
pressure  affects  the  entire  wall  equally,  and  the  curvature  can  only  be 
the  result  of  changes  in  the  capacity  for  growth  of  the  cell-wall  caused 
by  the  irritation  of  the  protoplasm,  and  of  consequent  changes  in  its 
elasticity  and  extensibility.     The  special  object  of  the  present  inquiry 

•  Biol.  Centralbl.,  vii.  (1888)  pp.  667-8.    SB.  K.  Akad.  Wise.  Wion,  Nov.  1887. 
t  Verhandl.  K.  K.  Zool.-Bot  Gesell.  Wien,  xxxvii.  (1887)  pp.  691-782. 
X  Bot.  Ztg.,  xlv.  (1887)  pp.  785-94,  801-12,  817-26,  833-4.S. 
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is  to  determine  the  natare  and  the  oauseB  of  the  sensitiTeness  to  con- 
tact, the  set  of  moyementa  termed  by  Errera  haptoiropism. 

The  author  found  the  sporangiophore  of  Fhyoomyces  exoeesiTelj 
sensitive  to  slight  continuous  contact,  the  heliotropio  movements  being 
oomparatiyely  very  sluggish.  A  contact  of  from  three  to  six  minutes  is 
sufficient  in  most  cases  to  incite  a  decided  curvature,  concave  on  the  side 
of  contact ;  when  the  pressure  ceases,  the  curvature  may  either  remain 
or  continue.  This  sensitiveness  is  limited  to  the  growing  region  of  the 
cell ;  in  mature  plants  no  curvature  takes  place.  The  strongest  curva- 
ture is  not,  however,  necessarily  at  the  point  of  contact,  but  always  at 
the  point  of  most  vigorous  growth,  but  it  must  always  commence  at  the 
exact  point  of  contact  Phycomyc€$  behaves,  in  fiAct,  exactly  like  a 
growing  tendril. 

As  in  geotropio,  heliotropic,  and  hydrotropio  curvatures,  so  these 
haptotropic  curvatures  of  Phyoomyees  are  always  accompanied  by  a 
peculiar  change  in  the  distribution  of  the  protoplasm,  which  accumu- 
lates on  the  concave  as  contrasted  with  the  convex  side.  This  change 
conmiences  as  soon  as  the  curvature  begins,  and  when  this  ceases  ^e 
protoplasm  again  assumes  its  uniform  distribution.  This  accumulation 
of  protoplasm  on  the  concave  side  of  the  cell  is  unquestionably  the 
result  of  an  actual  transfer  from  one  side  to  the  other ;  and  it  is  always 
accompanied  by  an  increase  in  the  thickness  of  the  cell-walL  The  cell- 
wall  may  be  more  than  twice  as  thick  on  the  concave  as  on  the  convex 
side.  This  increase  in  thickness  of  the  cell-wall  is  the  cause  of  the 
curvature,  increasing  its  elasticity  and  decreasing  its  extensibility. 
The  cell-protoplasm  behaves,  in  fact,  like  a  free  plasmodium  until  its 
motion  is  arrested  by  the  cell-wall  where  it  accumulates.  This  is 
followed  by  a  change  in  the  constitution  of  the  cell- wall,  and  this  again 
by  the  action  of  targidity  on  the  altered  cell-walL 

Similar  results,  in  their  main  features,  were  obtained  with  other 
unicellular  organs,  such  as  the  cells  of  Saprolegnia^  root-hairs,  &c 

Passing  now  to  the  consideration  of  the  corresponding  phenomena  in 
multicellular  organs — ^roots,  stems,  nodes  of  grasses,  leaf-stalks,  tendrils, 
climbing  stems,  &c. — no  such  accumulation  of  protoplasm  can  be 
detected  on  the  irritated  side  of  the  separate  cells ;  the  alternative  that 
the  entire  multicellular  organ  acts  like  a  single  cell  can  be  proved  to  be 
the  correct  one.  On  the  concave  side  of  the  organs  named,  the  cells  are 
always  found  to  contain  more  protoplasm  than  those  on  the  convex  side ; 
and  the  same  is  true  of  roots  which  display  geotropic  curvatures ;  and 
the  accumulation  of  protoplasm  is  in  proportion  to  the  degree  of 
curvature. 

This  change  in  the  distribution  of  the  protoplasm  in  a  multicellular 
organism  can  only  take  place  by  the  transference  of  the  protoplasm 
from  cell  to  cell,  and  hence  necessitates  the  assumption  of  a  continuity 
of  protoplasm  throughout  the  organ,  an  assumption  the  correctness  of 
which  the  author  has  amply  demonstrated,  both  in  the  cortical  and  in 
the  medullary  parenchyma ;  this  continuity  is  especially  clearly  seen  in 
the  growing  points  immediately  behind  the  apex  of  the  root  The 
irritation  of  the  organ  in  question  acts  therefore  not  on  a  number  of 
protoplasts,  but  on  a  single  one  capable  of  passing  through  the  perfora- 
tions in  the  cell-walls.  Just  as  in  unicellular  organs,  this  accumulation 
of  protoplasm  is  accompanied  by  an  increase  in  the  thickness  of  the 
coU-wall ;  and  this  thickening  is  so  energetic  that  it  is  perfectly  visible 
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to  the  naked  eye  in  thin  sections  of  stems  of  Phaseolua  multiflorus  that 
are  allowed  to  lie  for  thirty-six  or  forty-eight  hours  in  a  horizontal  posi- 
tion ;  a  very  great  thickening  of  the  cell-walls  having  taken  place  on 
the  upper  side,  exposed  to  the  irritation  of  direct  sunlight  in  the  whole 
of  the  cortical  parenchyma,  including  the  epidermal  cells. 

The  author  helieyes  that  these  observations  will  throw  great  light 
on  certain  phenomena  at  present  difficult  of  explanation,  such  as  latent 
irritation  and  the  seoonduy  action. 

Irritability  of  the  Stamens  of  Eohinooactus.* — Mr.  T.  Meehan 
notes  the  great  irritability  of  the  stamens  of  Echinoeaciua  ottania^  a 
phenomenon  already  recorded  in  many  species  of  OpunHa  and  allied 
genera. 

(4)  Ohemloal  Ohanffes  (inoludinsr  Bespiration  and  FermentatioiO. 

Souroes  of  the  Hitrogen  of  yegetation.t  —  Sir  J.  B.  Lawes  and 
Prof.  J.  H.  Gilbert  in  this  paper  discuss  the  present  position  of  the 
question  of  the  sources  of  the  nitrogen  of  vegetation,  and  also  indicate 
some  new  lines  of  investigation  whiim  they  are  following  up.  In  earlier 
papers,  the  authors  had  concluded  that,  excepting  the  small  amount  of 
combined  nitrogen  annually  coming  down  in  rain,  and  the  minor 
aqueous  deposits  from  the  atmosphere,  the  source  of  the  nitrogen  of  our 
crops  was  substantially  the  stores  within  the  soil  and  subsoil,  whether 
derived  from  previous  accumulations,  or  from  recent  supplies  by  manure. 
More  recently  it  has  been  shown  that  the  amount  of  nitrogen  as  nitric 
acid  in  the  soil  was  much  less  after  the  growth  of  a  crop  than  under 
comparable  conditions  without  a  crop.  After  giving  ^e  details  of 
numerous  experiments  performed  by  themselves  and  others,  the  authors 
conclude  by  stating  that  whether  or  not  the  lower  organisms  may 
be  proved  to  have  the  power  of  bringing  free  nitrogen  into  combination, 
it  at  any  rate  would  not  be  inconsistent  with  well-established  facts, 
were  it  found  that  the  lower  serve  the  higher  by  bringing  into  an  avail- 
able condition  the  large  stores  of  combined  nitrogen  already  existing, 
but  in  a  comparatively  inert  state,  in  our  soils  and  subsoils. 

B.    CBYPTOGAMIA. 

Cryptogamia  Vascularia. 

Conversion  of  Fertile  into  Sterile  Frond84— Herr  K.  GU)ebel  has 
succeeded  in  concerting  the  fertile  sporophylls  of  Onoclea  Struihiopteris 
into  barren  green  fronds,  or  rather  in  hindering  the  metamorphosis  of 
the  latter  into  the  former.  This  fern  is  distinguished  by  having  three 
distinct  kinds  of  leaf,  the  fertile  fronds,  the  barren  fronds,  and  ''  cata- 
phyllary  leaves  "  which  appear  not  only  on  the  stolons,  but  also  as  bud- 
scales  inclosing  the  hibernating  terminal  bud.  These  are  all  modifications 
of  ordinary  foliage  leaves.  The  barren  and  fertile  fronds  differ  from  one 
another  in  many  important  points  of  structure,  as  well  as  in  the  time 
of  their  appearance,  the  former  unfolding  at  the  commencement,  the 
latter  at  the  close  of  the  period  of  vegetation.  If  at  the  end  of  June  all 
the  barren  fronds  are  removed,  the  fronds  which  subsequently  unfold  will 
display  all  kinds  of  transitional  stages  between  the  two  forms,  their 

•  Proa  Acad.  Sci.  Philad.,  1887,  p.  832. 

t  Proo.  Boy.  Soc,  xliii.  (1887)  pp.  108-16. 

X  Ber.  Deutaoh.  Bot.  Gesell.  (GeiL-Vewamml.  Heft),  v.  (1887)  pp.  Ixix.-lxxiv. 
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oonyersion  into  fertile  fronds  being  more  or  lees  impeded  by  the  remoTsI 
of  the  barren  fronds.  Similar  intermediate  forms  are  also  not  nncommon 
in  nature,  and  correspond  to  the  transition  between  barren  and  fertile 
stems  in  some  species  of  Equiaetum, 

Formation  of  OemmsB  in  Trichomanes.*  —  Frof.  F.  O.  Bower  de- 
scribes the  formation  of  peculiar  outgrowths  on  the  frond  of  TVicAomonef 
aUUum.  The  first  kind  were  ribbon-shaped  prolongations  of  the  laciniiD 
of  the  frond,  resembling  prothallia  in  structure,  and  bearing  spindle- 
shaped  gemmad  seated  on  sterigmata.  The  second  were  long  protonema- 
like  filaments  widening  ultimately  into  flat  prothaUium-like  expansions, 
which  also  bore  sttdked  gemmas.  Although  no  antheridia  or  arohegonia 
were  observed,  Prof.  Bower  believes  these  structures  to  be  prothallia 
produced  by  apospory. 

EnteroBonuf — In  his  description  of  the  plants  obtained  by  Mr.  Im 
Thurn  in  his  expedition  in  1884  to  Boraima,  British  Ouiana,  Mr. 
J.  G.  Baker  describes  under  this  name  a  new  genus  of  ferns  with  the 
habit  of  OymnogrammBy  but  displaying  a  singular  peculiarity  in  the 
position  of  the  sporangia.  They  are  seated  at  the  base  of  globular 
chambers  in  the  under  surface  of  the  leaf  which  open  only  by  a  very 
narrow  fissure,  so  that  they  are  almost  entirely  hidden. 

Life-historv  of  Lycopodium.  % — Dr.  M.  Treub  suggests  that  a  more 
natural  classification  than  any  hitherto  proposed  of  the  species  of 
Lycopodium  may  be  based  on  the  structure  of  the  oophyte  generation. 
He  points  out  that  there  are  three  distinct  types  of  proUiallium  in  the 
genus,  viz. : — (1)  the  annotinum  type  (not  sufficiently  known) ;  (2^  the 
cemunm  type,  and  (8)  the  Phlegmaria  type.  He  has  now  studiea  the 
structure  of  the  oophyte  generation  in  four  fresh  species  of  Lycopodium. 

In  L.  carinatum  the  prothallium  appears  exactly  to  resemble  that  of 
L.  Phlegmaria  ;  and  in  L.  Hippuris  and  L.  nummvlariufolium  to  be  of  the 
same  type  but  much  larger  and  thicker ;  while  in  another  lycopod  raised 
from  spores,  probably  a  new  species,  the  prothallium  is  of  the  cemuum 
type,  though  differing  considerably  from  that  of  that  species. 

In  L.  cemuum  uie  root-tops  change  into  propagating  organs  of  a 
remarkable  form.  These  root-gemmao  or  bulbs  produce,  on  germinating, 
young  plants  very  much  like  those  which  come  forth  from  prothallia. 

Prothallium  of  Equi8etum.§ — ^Dr.  O.  Buchtien  has  made  a  careful 
series  of  observations  on  the  development  of  the  prothallium  of  several 
species  of  Equiaetum,  especially  E,  arvenacy  pratensey  and  sylvaticum. 

One  of  Uie  chief  points  Inrought  out  in  these  investigations  is  the 
difference  in  the  development  of  the  male  and  female  prothallia.  In 
the  male  prothallia  septa  in  two  directions,  transverse  and  longitudinal, 
continue  to  arise,  but  very  few  lobes  are  formed,  and,  with  rare  ex- 
ceptions, these  always  remain  sterile.  The  first  antheridium  is  formed 
about  four  weeks  after  the  germination  of  the  spore.  The  mature 
male  prothallium  is  smaller  than  the  female,  and  of  a  yellower-groen 
colour.  In  the  female  prothallium,  the  central  portion  soon  becomes 
several  layers  of  cells  in  thickness,  by  tangential  as  well  as  transverse 
and  longitudinal  division-walls;   a  few   cells,   distinguished  by  their 

♦  Ann.  of  Bot.,  i  (1887)  pp.  18.3-4. 

t  Trans.  Linn.  Soo.  Lond.— Bot,  ii.  (1887)  p.  294  (1  pi.). 

J  Ann.  of  Bot.,  i.  (1887)  pp.  119-28.    Cf.  this  Journal,  1887,  p.  621. 

§  Ublworm  and  Haonlein  s  Biblioth.  Bot.,  Heffc  viii.,  49  pp.  and  6  pis.,  1887. 


Digitized  by  CjOOQ IC 


SOOLOOY  AND  BOTANY.  MIOBO0OOPT.  ETO.  263 

abnndant  protoplasm,  swell  out  on  the  shaded  side  of  this  portion  and 
grow  into  a  lobe,  one  cell  of  which  deyelopes  into  an  arohegoninm* 
The  ultimate  position  of  the  archegoninm  is  between  two  lobes  which 
inclose  it  like  a  fimnel  and  serve  to  hold  the  moisture  which  is  essential 
to  its  impregnation.  From  experiments  made  by  the  anther,  it  wonld 
appear  that  an  abundant  snpply  of  nutriment  is  &Yourable  to  the  forma- 
tion of  female,  a  scanty  supply  to  the  formation  of  male  prothallia. 

In  the  mode  of  formation  of  the  spermatozoids  the  author's  conclusions 
differ  somewhat  from  those  of  previous  observers.  He  states  that  in 
none  of  the  higher  cryptogams  does  a  disappearance  of  the  nucleus  of 
the  mother-cell  take  place;  the  nucleus,  on  the  contrary,  developes 
directly  into  the  spermatozoid,  the  cilia  being  formed  from  the  cell-pro- 
toplasm. The  bladder  which  is  so  frequently  attached  to  the  poetc^or 
pi^  of  the  spermatozoid,  he  regards  as  the  remains  of  the  mother-cell. 

The  structure  of  the  prothallium  appears  to  the  author  to  indicate 
that  the  EquisetacesB  are  more  nearly  allied  to  the  LycopodiacesB  than 
to  the  Filices. 

Leaves  of  Sigillaria  and  Lepidodendron.* — M.  B.  Henault  states 
a  number  of  well-preserved  leaves  of  Sigillaria  have  been  met  with  in 
a  railway  cutting  near  Dracy-Saint-Loup.  They  are  long  and  rigid,  and 
in  transverse  sections  are  subtriangular.  In  the  centre  of  the  section  is 
a  single  vascular  bundle.  The  outermost  layer  consists  of  an  epidermis 
oomTOsed  of  thickened  rectangular  cells. 

The  transverse  section  of  the  leaves  of  L^pidodendron  aelaginoides  is 
rhomboidal  in  shape,  the  greater  diameter  being  horizontal.  In  the 
centre  of  the  section  is  a  single  vascular  bundle ;  between  the  bundles 
and  the  edges  of  the  leaf  are  two  round  cavities.  Occasionally  these 
cavities,  which  are  only  to  be  found  at  the  base  of  the  leaf,  are  filled  by 

Xup  of  large  cells.     The  author  suggests  that  the  destruction  of  these 
may  have  formed  a  secretory  canaL 

MoBcineaB. 

Absorption  of  Water  and  its  Relation  to  the  Constitution  of  the 
Cell-wall  in  Mosses.f — Mr.  J.  B.  Yaizey  chose  Folytrichum  commune 
for  his  observations  on  the  absorption  of  water  in  mosses.  He  obtained 
stems  of  this  species  some  15-20  cm.  in  length,  and  placed  them  with 
their  cut  ends  in  water,  about  half  an  inch  being  below  the  surface. 
Placed  in  a  cool  room  with  a  dry  atmosphere,  in  less  than  half  an  hour 
all  the  leaves  except  the  last  half-dozen  nearest  the  water  were  withered. 
The  author  then  treated  sections  from  various  parts  of  the  plant  with 
different  reagents.  From  the  reactions  obtained  it  is  obvious  that  the 
epidermis  of  the  seta,  apophysis,  and  sporangium  is  strongly  cuticularized, 
and  that  there  is  on  the  outside  of  the  epidermis  a  distinct  cuticle. 

The  hypodermal  sterome  appears  from  the  reaction  to  contain  both 
lignin  and  cutin,  and  consequently  must  be  regarded  as  suberized. 
From  the  condition  of  the  cell-walls,  the  leaves  are  the  chief  organ  for 
absorbing  water,  as  well  as  for  carrying  on  assimilation  in  the  oophyte. 

Peristome  of  Mosses.t — M.  Philibert  states  that  great  differences 
exist  in  the  structure  of  the  external  peristome  in  mosses.  In  a  small 
number  of  families  (i.e.  Nematodontese)  it  is  composed  of  filaments 

•  Comptes  Rendufl,  cv.  (1887)  pp.  1087-9.     f  Ann.  of  Dot,  i.  (1887)  pp.  147-52. 
X  Rev.  Bryol.,  xiv.  (1887)  pp.  81-90.    Cf.  ihU  Journal,  1887  p.  275. 
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without  transTerse  artionlations ;  but  in  the  Arthrodonte»  the  teeth  are 
articulated. 

An  internal  peristome  has  never  been  observed  in  the  Aplolepidead ; 
it  is  present,  however,  in  nearly  all  the  fomilies  of  the  Diplolepiden. 
The  internal  peristome  is  compoeed  of  two  membranous  laminaB,  bat  the 
plates  composing  each  lamina  are  thinner,  softer,  more  difficult  to 
separate,  and  often  more  difficult  to  distinguish,  than  is  the  case  with 
the  corresponding  plates  in  the  external  peristome.  In  some  species, 
however,  the  lines  bordering  the  plates  form  two  rosettes  which  are 
easily  distinguishable.  The  plates  which  are  placed  on  the  dorsal 
face  of  the  external  peristome  correspond  to  the  ventral  plates  of  the 
teeth ;  they  are  the  same  in  number,  and  are  exactly  opposite  to  the 
latter.  There  is  thus  at  each  stage  of  elevation  of  the  internal  peristome 
a  circle  of  sixteen  plates,  which  originate  in  the  same  layer  of  cells  as 
the  ventral  plates  of  the  external  peristome ;  they  represent  the  internal 
vertical  divisions  of  these  cells,  the  ventral  plates  of  the  teeth  being  the 
external  divisions.  The  horizontal  divisions  are  represented  by  lamelle 
which  project  at  the  articulations.  In  certain  species  these  lamelhe  of 
the  teeth  adhere  to  the  internal  peristome,  and  the  primitive  cells  remain 
entire,  except  on  their  lateral  &ces  where  a  thickening  of  the  divisions 
occasionally  takes  place.  The  internal  peristomial  membrane,  which 
remains  undivided  in  its  lower  part,  shows  a  dorsal  network  formed  of 
sixteen  vertical  equidistant  lines,  and  numerous  horizontal  lines  which 
are  parallel  and  very  near  to  one  another.  The  author  takes  Mmum 
ortharrhynchum  as  an  example  of  the  species  in  which  the  two  networks  are 
easily  distinguishable,  and  describes  their  structure  somewhat  in  detail. 
If  a  transverse  section  be  made  of  a  young  capsule  of  M.  orthorrhynchum 
a  little  above  the  point  where  the  two  peristomes  originate,  we  see  them 
not  as  two  concentric  circles,  but  as  sixteen  semi-cylindrical  cavities.  In 
the  interior  of  these  cavities  the  ventral  lamellad  of  the  teeth  arise  hori- 
zontally in  the  form  of  semi-elliptical  plates,  vvithout  touching  the 
membrane  that  surrounds  them. 

We  have  here  then  the  sixteen  series  of  primitive  cells  from  which 
the  two  peristomes  are  formed ;  but  on  account  of  the  unequal  thickening 
of  their  different  elements  the  two  systems  of  plates  of  which  they  are 
composed  cease  to  adhere  together,  and  they  become  free. 

Hybrid  Mosses.* — Dr.  C.  Sanio  records  the  occurrence  of  hybrid 
mosses  in  the  section  Harpidieas,  viz.  between  Hypnum  fluiians  and 
a(2uncttfn,  and  between  JET.  lycopodioidea  and  fluitans,  giving  rise  to  a  great 
variety  of  forms.  In  only  one  of  these  did  the  vegetative  organs  present 
a  true  species ;  in  the  remainder  the  hybrid  character  was  manifested, 
especially  in  the  vegetative  portions,  while  the  fructification  was  very 
little  or  not  at  all  altered. 

Distribution  of  Hepaticse.t— Dr.  C.  Massalongo  classifies  the  Italian 
species  of  Hepaticae ;  firat,  according  to  their  habitat,  viz.  (1)  aquatio 
(Biccia  fluitans  and  natans)  ;  (2)  calcicolous  ;  ^8)  silicicolous ;  (4)  sapro- 
phytic ;  (5)  hygrophilous ;  (6)  xerophilous  ;  (7)  indifferent  Secondly, 
they  are  classified  according  to  altitude ;  and  thirdly,  geographically, 
according  to  the  other  countries  of  Europe  in  which  they  are  found. 
A  useful  epitome  of  the  structure  of  the  various  organs  is  appended. 


•  Hedwigia,  xxvi.  (1887)  pp.  194-214. 

t  Alt!  Congr.  Naz.  Bot.  Critt.  Parma,  Sept.  1887,  pp.  13-27. 
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Alged. 

Phycophcein.* — ^Herr  F.  Schutt  has  separated  this  pigment  from 
others  with  which  it  is  associated  in  a  number  of  brown  and  oliye  sea- 
weeds from  the  North  Sea : — Fucus  vesiculosua,  F.  serrattts,  Desmareatia 
{iculeata^  Ozothallta  nodosa,  and  others.  It  can  be  completely  extracted 
from  the  living  plant  by  triturating  and  treating  with  hot  water. 
The  absorption-spectrum  of  phycophiein  presents  no  strongly  marked 
characters.  It  exhibits  no  characteristic  bands,  but  a  regular  increase 
of  absorption  from  the  red  towards  the  blue  end  of  the  spectrum.  The 
pigment  appears  to  be  identical  in  the  species  examined  ;  but  that  from 
I\icu8  v€8iculo8U8  showcd  a  slightly  divergent  absorption-spectrum,  and 
slight  difference  also  in  its  chemicid  reactions  from  that  obtained  from 
the  other  species. 

Development  of  the  Thallns  of  certain  Alra.f  —  According  to 
M.  F.  Debray,  the  statement  that  there  is  in  the  tnallus  of  Chylocladia, 
Ckampia^  and  Lomentaria,  a  single  apical  cell,  is  incorrect.  The  grow- 
ing point  situated  at  the  end  of  the  branches  is  composed  of  several 
independent  generating  cells  placed  round  the  summit.  From  each  of 
these  is  formed,  by  repeated  transverse  septa,  a  longitudinal  row,  each 
cell  of  which  divides  again  tangentially  into  a  cortical  cell  and  one 
lying  at  a  greater  depth. 

Sieve-tubes  in  the  LaminariesB.  % —  Mr.  F.  W.  Oliver  describes  the 
occurrence  of  true  sieve-tubes  with  sieve-plates  in  the  genera  Nereocystis 
and  Macrocystis. 

In  a  transverse  section  of  the  stem  of  any  species  of  Laminarieie,  the 
central  strand  consists  of  a  meshwork  of  hyphaa  imbedded  in  mucilage, 
among  which  are  a  number  of  narrow  tubes,  without  septa,  except  at 
certain  points  where  the  hypha  is  swollen  up  spherically.  Across  this 
enlarged  portion  runs  a  septum  which  is  considered  to  represent  a  sieve- 
plate.  These  tubes  are  known  as  sieve-hyphaa  or  trumpet-hyphse,  and 
are  universal  in  all  genera  of  LaminariesB.  In  Macrocystis  and  Nereo- 
eygiiSf  surrounding  ti^is  central  strand  of  hyphad,  is  a  zone  of  tubes  with 
thick  walls,  which  are  true  sieve-tubes,  and  resemble  to  an  extraordinary 
degree  those  of  Cucurhita,  Callus  occurs  in  both  the  trumpet-hyphad  and 
the  sieve-tubes  of  these  two  genera ;  but  not,  as  a  genend  rule,  in  the 
other  genera  of  Laminarieao. 

Between  the  trumpet-hyphaa  and  the  zone  of  sieve-tubes  there  run 
strands  of  ordinary  hyphal  tissue.  In  the  trumpet-hyphaa,  at  any  rate, 
the  author  believes  that  the  callus  is  formed  directly  from  the  cell-wall. 
In  the  sieve-tubes  sieve-plates  occur,  not  only  in  the  septa,  but  also  on 
the  vertical  cell-walls.  The  callus  formation  takes  place  on  both  kinds 
of  plate,  and  ultimately  completely  obliterates  the  perforations.  It  is 
fonnd  at  no  other  part  of  the  wall  except  the  sieve-plates,  which  is  not 
the  case  with  the  trumpet-hyphaa.  The  formation  of  this  callus  takes 
place  at  an  early  period  in  the  history  of  the  sieve-tubes.  Its  properties 
agree  altogether  with  those  of  the  callus  in  the  sieve-tubes  of  Phane- 
rogams. 

The  author  points  out  the  analogy  between  the  occurrence  of  sieve- 

•  Ber.  Deutach.  Bot.  GeseU..  v.  (1887)  pp.  259  -74  (1  pL). 
t  Ball.  Sclent.  IMpart  Nord,  ix.,  16  pp.  and  4  figs.    See  Bull  Soc.  Bot  France, 
Mxiv.  (1887),  Bev.  Bibl..  p.  160. 

X  Ann.  of  Bot,  L  (1887)  pp.  95-117  (2  pis.). 
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tubes  in  Macrocystis  and  NereocystU,  in  which  the  stem  attains  an  enor- 
mons  length  wiUiout  any  corresponding  increase  in  thickness,  and  in  a 
weak  climbing  stem  like  Oucurhita  ;  while  in  the  allied  genos  Lessonia^ 
which  has  a  very  stout  and  erect  stem  with  long-continued  secondary 
growth  in  thickness,  they  are  altogether  wanting. 

Development  of  ConfervaeesB.* — Herr  G.  Lagerheim  has  inyeetigated 
the  life-history  of  Conferva  hombycina  and  of  some  species  of  Microsporaf 
belonging  to  the  ConferyaceaB,  under  which  family  he  includes  the  genera 
Binudearia,  ChseUmorpha,  Conferva^  HormisciOy  Microspora^  BhizocUmiumf 
Vloihrixy  and  TJlosporci. 

The  cells  of  Ckmferva  hombycina  contain  several  small  disc-shaped 
parietal  chromatophores  without  pyrenoids  or  starch,  and  a  single 
nucleus.  From  each  cell  may  be  produced  either  one  or  two  zoospores ; 
in  the  latter  case  the  cell-contents  are  first  divided  in  two  by  a  colourless 
septum  of  protoplasm ;  the  cuticle  of  the  cell  is  converted  into  mucilage 
before  the  escape  of  the  zoospores.  These  are  elongated  ovate  bodies 
provided  with  a  single  small  diso-shaped  chromatophore  and  a  single 
oilium,  but  no  red  pigment-spot;  their  movement  is  not  dissimilar  to 
that  of  a  Euglena.  The  young  CJon/ervo-filament  springing  from  it  has 
at  first  the  appearance  of  a  CJMracium.  These  correspond  to  the  mega- 
zoospores  of  Wille,  two  different  kinds  not  having  been  observed  in  this 
species.  They  very  closely  resemble  the  uniciliated  megazoospores  of 
Botrydium. 

Besting-cells  are  also  formed  in  this  species,  either  one,  two,  or  four 
proceeding  from  a  single  cell  of  the  filament,  by  the  cell-contents 
rounding  off,  and  inclosing  themselves  with  a  cell-wall  while  still  within 
the  parent-cell.  They  correspond,  therefore,  to  the  aplanospores  of 
Wille.  They  hibernate  within  the  dead  cells  of  the  parent-filament,  and 
germinate  in  the  spring.  Besting  swarm-cells  are  also  formed  in  the 
same  way.  These  escape  from  the  parent-cells  without  any  cellulose- 
coat,  move  about  with  an  amoeboid  motion,  finally  come  to  rest,  and  coat 
themselves  with  a  wall  of  cellulose.  Whether  these,  on  germination, 
produce  zoospores,  has  not  been  observed. 

The  formation  of  the  megazoospores  of  Microapora  was  observed  in 
M.  Willeana  n.  sp.  and  stagnorum.  The  parent-cells  contain  several 
ribbon-shaped  chromatophores  and  starch,  but  no  pyrenoids,  and  a  single 
nucleus.  The  zoospores  ai'e  of  two  kinds.  The  megazoospores  are  pro- 
duced either  singly  or  two  in  each  parent-cell,  their  size  varying  between 
10  and  14 fi;  they  are  biciliated;  they  have  no  pigment-spot;  the 
chlorophyll  is  moderately  uniformly  distributed  over  the  periphery,  and 
contains  starch-grains.  They  appear  to  pass  through  a  period  of  rest 
before  germinating.  Megazoospores  are  occasionally  produced  with  four 
cilia ;  they  probably  germinate  in  the  same  way.  Besting-spores  and 
resting  swarm-spores  of  the  same  kind  as  those  in  Conferva  hombycina 
were  also  observed  in  M,  Willeana. 

The  author  considers  the  above  characters  quite  sufficient  to  keep 
apart  the  genera  Conferva  and  Microspora,  though  several  species  usually 
placed  under  the  former  must  be  transferred  to  the  latter  genus.  He 
also  regards  them  without  doubt  as  fully  developed  algas,  and  not  as 
stages  of  development  of  higher  algce. 

•  Ber.  Deutsch.  Bot.  Gteaell.,  v.  (1887)  pp.  409-17. 
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Algologioal  studies.* — Dr.  A.  Hansgirg  has  collected  into  a  yolume 
the  restilts  of  observations  already  published  elsewhere  on  the  following 
points,  viz. :— -(1)  The  structure  and  phenomena  of  motion  of  the 
Osoillariaceffi ;  (2)  the  polymorphism  of  algaa ;  (3)  the  classification  of 
some  fresh-water  algaa ;  (Jk)  the  algea  of  Bohemia ;  (5)  alga-like  proto- 
nemata  of  mosses.    The  tollowing  additional  observations  are  made : — 

The  genus  Olaucothriz  Erch.  should  be  united  to  Plectanema  among 
OyanophyoeaB. 

llie  genus  AUogonium  is  identified  with  Aateroeystis  Qohi  and 
Chroodactylon  Hansg.,  and  the  name  must  take  precedence  of  all  other 
synonyms. 

Xenococeui  (Kemert)  is  distinguished  by  marked  generic  characters 
from  most  other  ChamsBsiphonaceas  and  ChroococcaceaB. 

The  blue-green  swarm-Ksells  described  by  Ehrenberg,  Perty,  Stein, 
Schmitz,  and  Zopf,  and  previously  regarded  by  the  aufiior  as  derived 
from  various  ScJiizophyceaa,  he  now  treats  as  a  separate  group  of 
Phycochromacess  under  the  name  Cryptoghenacese. 

There  is  a  genetic  connection  between  the  Eugleneao,  which  are 
reckoned  among  the  Flagellatse  and  the  PhycochromaceiB,  especially  the 
OscillariacesB. 

The  Cylindrocapsa  found  by  Hansgirg  in  the  botanical  garden  at  Prag 
is  apparently  a  variety  of  0.  geminella  Wolle.  The  genus  belongs  to 
the  oogamous  Confervoidead,  but  must  be  separated  from  Spheeroplea,  and 
established  as  the  sole  representative  hitherto  known  of  a  new  family. 

Ulvella  lens  is  nearly  related  to  Enteromarpha  and  Ulva,  and  appears 
to  be  a  protonema-like  structure  of  these  Ulvaceee. 

The  author  is  unable  at  present  to  assign  their  exact  systematic 
position  to  Protoderma  viride  Etz.  and  Hormospara  Breb. 

6p]i8Broplea.t — M.  N.  W.  P.  Bauwenhoff  has  afresh  examined  the 
structure  and  development  of  this  very  rare  alga.  The  comparative 
length  and  breadth  of  the  cells  he  finds  to  vary  to  an  extraordinary 
degree ;  sometimes  the  former  will  hardly  exceed  the  latter,  while  in 
other  cases  it  may  be  as  much  as  ninety  times  as  great.  The  plant  is 
monoecious,  and  the  number  of  oogonia  and  antheridia,  as  a  rule,  very 
nearly  the  same.  Sometimes  alternate  cells  will  be  transformed  into 
the  two  different  kinds  of  organ  respectively.  The  author  observed 
plants  consisting  only  of  two  cells,  one  of  each  kind.  The  fertilized 
oospores  generaUy  hibernate  within  the  parent-cells,  the  contents  having 
changed  to  a  brick-red  colour,  and  it  is  only  in  the  spring  that  there 
escape  from  each  oospore  tluree  or  four  zoospores.  The  usual  size  of 
the  oospores  is  about  0  *  02  mm. ;  the  outer  wall  is  strongly  cuticularized 
and  verrucosa  As  each  zoospore  escapes  from  the  oospore,  forcing 
itself  through  an  orifice  in  its  thick  wall,  it  changes  its  form  from 
ellipsoidal  to  vermiform ;  after  its  escape  it  again  becomes  pyriform  or 
fusiform,  and  is  furnished  with  two  cilia.  This  developes  directly  into 
the  young  alga,  consisting  at  first  of  a  single  fusiform  cell  with  both 
extremities  elongated  into,  a  flagelliform  point. 

After  the  unicellular  filament  of  Spheeroplea  has  obtained  a  certain 

*  Hansgirg,  A,  PhyuoL  u.  Algol.  Stndien,  187  pp.  and  4  pl&,  Prag,  1887.  See 
Bot  Centralbl.,  xxxii.  (1887)  p.  226.  Gf.  this  Journal,  1884,  p.  485;  1885,  pp.  495, 
684. 1037 ;  1887,  pp.  125,  623. 

t  Aroh.  nW.  8ci.  Exact,  et  Nat.,  xxu.  (1887)  pp.  91-144  (2  pis.).  Of.  thia 
Journal,  1883,  p.  888. 
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length,  a  tranByerse  wall  makes  its  appearance,  which  is  then  followed 
by  others.  These  transverse  walls  are  of  great  thickness,  often  ten 
times  as  thick  as  the  lateral  walls ;  and  their  surface  is  irregularly  wavy, 
giving  them  great  refringency.  For  a  time  there  is  not  unfrequently  a 
circular  orifice  in  the  middle  of  these  '*  beams."  In  addition  to  these 
there  are  "irregular"  septa,  consisting  simply  of  excrescences  of 
cellulose  from  the  lateral  and  longitudinal  walls.  While  the  outer  walls 
grow  by  intussusception,  the  transverse  walls  grow  by  the  apposition  of 
layers  of  cellulose.  The  orifices  in  the  walls  of  both  antheridia  and 
oogones,  through  which  the  spermatozoids  reach  the  oosphere,  appear  to 
be  formed  during  the  development  of  these  organs. 

On  the  point  of  the  presence  of  a  nucleus  in  the  cells  of  Sphseroplea, 
Bauwenhoff  corrects  his  former  statement,  and  now  asserts  that,  by  the 
use  of  the  proper  reagents,  a  larger  number  of  very  small  nuclei  can  be 
detected  in  the  mature  cell.  The  very  young  plant  contains  a  single 
nucleus  with  a  distinct  nucleolus ;  at  a  later  period  two  may  be  seen, 
and  then  the  number  rapidly  increases,  probably  by  division. 

XFlothriz  crenulata.* — From  an  examination  of  this  alga,  found 
growing  on  the  trunks  of  trees,  M.  £.  de  Wildeman  confirms  the  obser- 
vations of  Gay  I  on  the  foimation  of  cysts  in  the  Ghlorosporeie.  A 
gradual  transformation  of  the  cells  of  this  species  takes  place  into  a 
form  indistinguishable  from  PleurococctiSj  exceedingly  similar  to  the 
corresponding  changes  in  U.  radicans.  The  form  known  as  Schizogomum 
may  probably  be  regarded  as  another  phase  in  the  life-history  of  the 
same  organism. 

Alga  epiphytio  on  a  Tortoise.^ — Mr.  M.  C.  Potter  describes  an  alga, 
previously  detected  by  Peter,§  and  named  by  him  Dermatophyion  radicans^ 
growing  principally  on  the  dorsal  surface  of  the  carapace  of  the  water- 
tortoise,  Olemmys  caapica,  where  it  forms  irregular  roundish  dark-green 
patches  often  about  1/4  of  an  inch  in  diameter.  No  sexual  reproduction 
was  observed,  Uie  alga  being  propagated  by  means  of  zoospores  formed 
from  the  outermost  layers  of  cdls,  without  conjugation.  The  author 
considers  it  probable  that  it  must  be  ranked  under  the  Ulvaceae. 

Formation  of  Auxospores  in  Diatom8.||-^Herr  F.  Schtitt  states  that 
in  the  genera  Bhizosoleniay  Orthosira,  Mdosira,  and  other  forms  nearly  re- 
lated, he  has  been  able  to  detect  no  indication  of  any  process  of  sexual 
reproduction.  In  Oocconema^  Frusiuliiiy  and  most  Naviculacesd,  two 
naked  cells,  separated  by  gelatinous  layers,  lie  side  by  side,  but  do  not 
unite,  each  of  them  becoming  an  auxospore.  In  HimanUdium  (^Eunoiia) 
the  two  naked  juxtaposed  cells  unite  into  a  single  auxospore ;  while  in 
Epithemia  the  two  cells  divide  transversely,  the  two  halves  of  each  cell, 
which  lie  opposite  to  one  another,  uniting  into  an  auxospore;  each 
auxospore  therefore  including  one-half  the  contents  of  the  two  cells. 

Fungi. 
Hew  Forms  of  Mycorhiza.f — Herr  B.  Frank  states  that  he  has 
observed  the  following  distinct  colours  in  mycorhiza-filaments  on  the 

♦  CB.  Soc.  B.  Bot  Belg.,  1887,  pp.  119-23.  f  See  this  Journal,  1887,  p.  277. 

X  Journ.  Linn.  Soo.  Lond.— Bot,  xxiv.  (1887)  pp.  251-4  (1  pi.). 

§  See  this  Journal,  1887»  p.  123. 

II  Biol.  Oentralhl.,  vL  (1887).    Cf.  this  Journal,  1886,  p.  832. 

n  Ber.  Deutsch.  Bot.  GeselL,  v.  (1887)  pp.  395-409  (I  pi.).    Cf.  this  Journal,  1886, 
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roots  of  beeches  and  on  Monotropa  growing  beneath  them,  Tiz. : — 
(1)  Chalk-white,  in  which  there  is  no  trae  pigment,  but  the  colour  is 
caused  by  a  coating  of  minute  crystals  of  calcium  oxalate ;  (2)  pale  pink, 
both  on  the  beech  and  on  Monotropa;  (3^  pale  yiolet;  (4)  orange; 
(5)  golden  yellow ;  (6)  reddish  brown.  With  regard  to  the  degree  of 
connection  of  the  parasitic  fungus  with  the  root,  he  distinguished 
between  ecMropie  mycorhiza,  in  which  the  fungus  doihes  the  root  only 
with  an  external  coating,  and  endoUropiOf  in  which  it  attacks  ihe  cells  of 
the  root  itself. 

Of  ectotropic  mycorhisa  &r  the  most  frequent  is  the  (Hrdinary  coral- 
like form.  A  second  form  occurs  with  long  branches  and  root-hair-like 
lateral  organs.  This  has  been  obserred  on  beech-roots,  and  completely 
resembles  externally  ordinary  roots  not  attacked  by  mycorhiza.  The 
external  fungus-coating  has  here  an  extraordinary  thickness,  equal  to 
half  the  radius  of  the  root  itself,  and  consists  of  ordinary  pseudo- 
parench3rmatous  elements,  the  hyphas  closely  united  together  into 
parallel  bands.  A  third  form  of  ectotropic  mycorhiza  occurs  on  the 
roots  of  Ptfiti«  Pinader  from  the  Cape.  The  roots  are  covered  with 
patent  hair-like  filaments  resembling  coarse  root-hairs.  These  are  very 
short  and  slender  branches  of  the  root  so  densely  covered  with  mycorhiza 
that  the  coating  may  even  be  as  thick  as  the  diameter  of  the  root-branch. 

Of  endotropic  mycorhizas,  one  of  the  most  remarkable  forms  is  that 
of  the  roots  of  Erieacem  (as  well  as  Eny^nm).*  The  roots  infested  by 
it  are  distinguished  by  their  very  small  diameter,  from  0  *  03  to  0  *  07  mm., 
their  very  simple  intcumal  structure,  and  the  entire  absence  of  root-hairs. 
The  epidermis  forms  the  principal  part  of  the  root,  and  its  cells  are 
filled  with  a  colourless  mass  consisting  of  the  mycorhiza-hyphn,  which 
<x>nstitute  a  pseudo-parenchymatous  tissue  somewhat  of  the  nature  of  a 
sclerotium,  but  distinguished  by  the  extreme  minuteness  of  its  elements. 
The^root.cap^is,  in  tiiese  cases,  reduced  to  a  rudimentary  condition. 
The  mycorhiza  was  not  found  on  the  roots  of  other  heath  and  marsh- 
plants  growing  in  similar  situations. 

Another  form  of  endotropic  mycorhiza  is  that  of  the  roots  and 
rhizomes  of  Orchideedf  occurrmg  in  the  interior  of  the  cortical  paren- 
chymatous cells  in  the  form  of  a  ball  of  interwoven  hyphie,  which  pierce 
ibrough  the  walls  of  the  cells.  It  occurs  invariably  in  non-chlorophyllous 
orchidis,  such  as  NeoUia  nidu9^vis,  Corallorhiza  iuncUa,  and  Epipogon 
ChneUm^  and  is  essential  to  the  absorption  by  the  roots  of  nutrient  sub- 
stances. The  nature  of  the  symbiosis  is  here  one  of  mutual  assistance ; 
the  protoplasmic  body  of  the  cell  of  the  root  and  that  of  the  fungus  con- 
tained in  it  carry  on  their  existence  side  by  side,  without  the  former 
being  affected  parasitically  by  the  latter  or  its  vital  processes  injui-ed. 

Abnormal  Fructification  of  Agaricus  procerus.!— Dr.  B.  von 
Wettstein  describes  a  specimen  of  this  fongus  in  which  three  additional 
pilei  sprang  on  the  underside  of  the  primary  one  from  between  the 
lp.TOftl1m,     All  were  fully  developed. 

Sexuality  of  VstilaginesB.i — Sig.  F.  Morini  has  made  some  obser- 
Tations  on  the  question  of  the  sexuality  of  Ustilagine®.  In  a  previous 
paper  he  had  regarded  the  fusion  of  the  conidia  as  an  asexual  copulation, 

*  Bee  thk  Journal,  ctnU,  p.  86.  f  See  this  Journal,  1886,  p.  1029. 

:  Oeeterr.  Bot  Zeitachr.,  xxxvu.  (1887)  pp.  414-5  (1  fig.). 
f  Mem.  Accad.  Sci.  Bologna,  vi.  (1886)  pp.  283-90. 
1888.  V 
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and  had  noted  the  influence  exercised  hy  changes  in  the  nutritive  condi- 
tion of  the  substratum,  the  evolution  of  each  conidium,  whether  free  or 
anastomosed,  and  the  absence  of  any  direct  advantage  in  the  sexual 
process.  In  water,  whether  rain,  spring,  or  distilled,  the  phenomena  of 
fusion  were  never  observed.  In  decoction  of  Carex  leaves,  and  in  other 
nutritive  solutions,  the  fusion  was  observed,  the  less  rapidly  the  more 
nutritive  the  fluid.  Three  types  of  union  were  noted  :  apposition  by  the 
apices,  apposition  at  an  angle,  apposition  in  H-form.  In  the  fusion  of 
the  conidia  of  Tolyposporium  an  essential  condition  is  the  progressive 
diminution  of  the  nutritive  capacity  of  the  substratum. 

Passing  to  a  review  of  the  phenomena  of  fusion  in  Ustilaginea9 
generally,  the  author  notes  two  forms  in  which  it  occurs  in  water — 
(a)  fusion  of  spores,  (h)  fusion  of  the  points  of  the  germinal  tube  of  the 
spores.  In  the  latter  case  (1)  two  segments  of  the  same  tube  may  be 
apposed ;  or  (2)  two  segments  of  the  same  filament,  separated  by  one  or 
more  points,  may  unite ;  or  (8)  two  segments  of  distinct  tubes  may  come 
together.  After  discussing  these,  Sig.  Morini  describes  the  germination 
of  the  spores  in  a  nutritive  solution.  In  TiUetia  sp.,  and  in  Bniyloma  the 
spores  do  not  germinate ;  in  a  second  series  (  TJ,  Maydisy  XT,  VaiUantii,  &c.) 
they  pass  through  the  usual  saprophytic  phases,  and  the  conidia  remain 
always  free ;  in  U.  Betonicse,  U,  longissima,  and  Tolypospoirium  coccanii 
fusion  is  observed  when  the  nutritive  medium  begins  to  be  exhausted. 
After  discussing  these  facts,  and  corroborating  his  previously  expressed 
opinion,  the  author  emphasizes  that  those  who  would  insist  on  sexuality 
have  to  explain  an  extraordinary  complication  of  apogamy,  partheno- 
genesis, isogamy,  incipient  heterogamy,  and  useless  sterile  sexuality. 
He  gives  other  reasons  for  maintaining  that  the  fusion  of  conidia  in 
Ustilagineas  is  an  asexual  conjugation. 

Germination  of  the  Spores  in  Ustilago.* — Following  up  his  pre- 
vious researches,  Sig.  F.  Morini  has  made  a  special  study  of  tiie  germi- 
nation of  the  spores  in  Ustilago  Vaillantii,  His  general  conclusions  are 
as  follows : — (1)  In  spring  water,  filaments  are  formed,  more  or  less 
long,  generally  somewhat  branched ;  each  spore  usually  germinates  from 
two  opposite  points ;  (2)  in  rain  water,  the  direct  formation  of  filaments 
is  much  more  reduced ;  short  tubes  are  formed,  but  not  abundantly,  and 
these  finally  give  rise  to  short  filaments ;  (3)  in  nutritive  solutions,  the 
spores  form  simple  tubes,  frequently  forming  a  short  branch,  which 
reproduce  by  budding ;  when  the  medium  begins  to  be  exhausted  longer 
filaments  are  formed,  more  frequently  branched,  and  separating  off 
terminal  portions  as  ovoid  cells ;  these  new  elements,  somewhat  like 
conidia,  occur  only  on  a  restricted  number  of  filaments,  and  have  no 
special  disposition  on  the  hypha ;  (4)  finally,  when  the  nutritive  medium 
is  exhausted,  a  double  formative  activity  is  exhibited,  destined  to  pre- 
serve the  fungus  in  a  latent  state ;  on  the  one  hand,  there  is  a  formation 
analogous  to  the  chlamydospores  of  Mucorini ;  on  the  other  hand,  a 
process  similar  to  the  budding  prolification  of  the  spores  and  of  the 
mycelial  tubes  of  some  Mucorini,  and  to  the  gemmiferous  segmentation 
of  some  micronematous  Hyphomycetes. 

Tremella  fimetaria-t — ^M.  E.  Boudier  states  that  since  Schumacher 
in  1881  described  Tremella  fimetarid^  this  species  has  not  been  found 

♦  Mem.  Accad.  Sci.  Bologna,  vi.  (1886)  pp.  689-94  (I  pi.)- 
t  Morot'8  Jouru.  Hot.,  i.  (1887)  pp.  330-3. 
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by  any  myoologiBt.  The  author,  however,  had  the  good  fortime  to  find 
it  early  in  last  Noyember,  on  horse  dung,  in  the  forest  of  Montmorency. 
It  formed  little  tnbercules  of  a  vinoas  red  colour,  which  were  1  to  4  mm. 
in  diameter  and  1  to  2  mm.  in  thickness.  They  resemble  little  groups 
of  Ascophanus  cameus.  These  tubercules  were  hard  and  not  gelatinous ; 
they  were  formed  of  septated  and  ramifying  filaments,  which  were  2  to 
8  fi  in  diameter.  The  spores  were  colourless,  ovoid-oblong,  slightly 
fusiform,  and  finely  granular  in  the  interior.  The  fructification  is  not 
that  of  the  true  Tremellm,  but  of  the  genus  Helicobasidium,  This,  then, 
will  form  a  new  species  in  that  genus  under  the  name  Helicdbcuidium 
fimetarium. 

Hew  Genera  of  Ascomycetes,  Oleina  and  Podocapsa.* — M.  P.  Van 
Ti^hem  describes  two  new  genera  of  Ascomycetes,  which  he  states  are 
especially  interesting,  as  they  form  their  asci  without  any  phenomena 
which  may  be  interpreted  as  an  expression  of  sexuality. 

Oleina  was  discovered  when  making  researches  on  the  vegetation 
occurring  in  oil.  The  thallus  is  composed  of  straight  filaments,  septated 
and  branched,  and  projecting  here  and  there  into  the  oil.  The  filamients 
resemble  those  found  in  other  Ascomycetes,  notably  Aspergillus  davatus. 
Here  and  there  towards  the  edge  of  the  cultures  certain  branches  are 
septated  more  closely,  and  the  short  cells  thus  separated  become  of  an 
ovoid  or  spherical  form.  These  are  the  cysts,  and  are  analogous  to 
those  found  among  the  Mucorini,  where  they  are  called  chlamjdospores. 
When  the  thallus  has  folly  developed  it  produces  asci,  varying  in  position 
according  to  the  species. 

Podocapsa  was  observed  as  a  singular  production  on  the  surface  of 
the  sporangiferous  filaments  of  a  Mucor.  Each  individual  was  composed 
of  an  oYoid,  polysporous  ascus,  borne  on  a  cylindrical  pedicel,  and 
attached  to  the  Mucor  by  three  or  four  cells  at  the  base.  The  whole 
was  not  more  than  0 '  04  mm.  in  height.  The  ascus  is  separated  from 
the  pedicel  by  a  transverse  wall,  and  incloses  32  colourless  fusiform 
spores,  8  /t  long  by  8  fi  broad,  which  are  agglomerated  together  for 
some  time  by  a  gelatinous  substance. 

Asciof  Penicilliumcru8taoeum.t  —  Herr  H.  Zukal  does  not  agree 
with  Brefeld  in  his  statement  that  the  sclerotia  of  this  fungus  are  the 
result  of  an  act  of  impregnation.  He  finds  the  mode  of  their  forma- 
tion to  be  altogether  analogous  to  that  of  the  sclerotia  of  Aspergillus, 
from  the  vegetative  intertwining  of  perfectly  equivalent  hyphad.  After 
remaining  at  rest  for  a  period  of  four  or  five  weeks,  the  central  portion 
of  the  Bclerotium  degenerates  and  becomes  converted  into  mucilage. 
From  the  inner  wall  of  the  hollow  thus  formed  proceeded  delicate  hyphie, 
which  in  eight  or  nine  weeks  produced  the  asci. 

Formation  of  Sporangia  and  Spores  in  the  SaprolegniesB.f — ^Herr 
W.  Bothert  has  examined  the  mode  of  development  of  the  sporangia  in 
this  order,  especially  in  Saprolegnia  Thureti  and  monoica.  The  results 
differ  in  some  points  from  those  attained  by  Strasburger  and  Btisgen. 

The  earlier  stages  in  the  separation  of  the  sporangium  from  the 
sporangiophore  are  described  in  detail.     Before  the  differentiation  of  the 

•  MoTof  8  Journ.  Bot.  i.  (1887)  pp.  289-96  (2  flge.). 
t  BB.  K,  K.  Zool.-Bot.  GeseU.  Wien,  xxxviL  (1887)  p.  66. 
X  SB.  Krak.  Akad.  Wiss.,  xvii.  (1887)  pp.  1-67  (1  pl.>    Bot.  Centralbl.,  xxxii. 
0887)  p.  322. 
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spores  the  protoplasm  may  be  distributed  in  the  sporangiom  in  three 
difiSarent  ways,  viz.  (1)  the  whole  of  the  sporangium  is  filled  with  pro- 
toplasm ;  (2)  the  protoplasm  forms  a  parietal  layer  of  the  same  thickness 
as  ihe  height  of  the  subsequent  layer  of  spores ;  (8)  the  protoplasm 
forms  a  parietal  layer  of  variable  thickness,  but  always  less  thui  the 
height  of  the  subsequent  layer  of  spores.  Of  these  the  second  case  is 
the  commonest.  Immediately  before  the  diffarentiation  of  the  spores  the 
appendage  is  formed,  usually  at  the  apex  of  the  sporangium.  In  the 
earlier  stages  of  the  differentiation  of  the  spores,  tiie  entire  parietal  layer 
of  protoplasm  forms  itself  into  a  network,  consisting  of  polyhedral 
portions  of  nearly  uniform  size.  These  are  separated  by  narrow,  deep 
verti^  indentations,  but  are  not  yet  differentiated  into  spores.  Where 
the  protoplasm  occupies  the  whole  of  the  sporangium,  tiie  latter  is 
entirely  filled  up  by  Uiis  network.  After  this  condition  has  lasted  for 
a  fow  minutes,  the  rudiments  of  the  spores  swell  up  so  as  to  come  into 
close  contact  with  one  another,  small  vacuoles  are  formed,  which  rapidly 
increase  in  size  and  then  suddenly  disappear,  and  the  spores  then  become 
rounded  off  and  distinctly  differentiated.  The  formation  of  the  cilia  was 
distinctly  observed,  making  their  appearance  as  short  hairs  with  slow 
oscillating  movement,  and  then  growing  rapidly  in  length,  their  oscilla- 
tions increasing  at  the  same  time  in  rapidi^*  The  spores  now  exhibit 
a  vibrating  movement,  which  assumes  a  more  lively  character  shortly 
before  their  escape.  About  the  time  that  the  cilia  are  being  formed,  a 
very  peculiar  process  takes  place.  At  certain  spots  warts  are  formed  on 
the  spores,  which  gradually  donate,  and  finaJlv  become  separated  as 
lumps  of  protoplasm  of  variable  sizes,  often  one-third  the  diameter  of  the 
spore.  These  move  about  for  a  time  with  a  dancing  motion,  and  then 
become  absorbed  again  into  the  same  spore  from  which  they  sprang, 
without  apparentlv  producing  any  change  in  it.  If  not  again  token  up, 
others  are  formed  in  the  same  way;  and  this  lasts  for  some  minutes. 
The  spores  escape  in  succession  one  after  another,  the  first  being  ejected 
with  some  violence. 

The  process,  as  described  above,  is  essentially  the  same  also  in  other 
species  of  Saprolegnia^  in  -AMya  potyandra  and  oblongata^  DtdyuchuM 
davaius  and  Lepiomitua  lacteua*  Notwithstanding  stotements  to  the 
contrary,  the  mode  of  formation  of  the  sporangia  in  Aphanomycea  is  also 
essentially  the  same  as  that  in  the  other  genera  of  the  family. 

Herr  Eothert  also  investigated  the  mode  of  formation  of  the  oogonia, 
and  found  it  to  agree  in  essential  points  with  that  of  the  sporangia,  and 
even  in  many  small  details.  The  formation  of  the  parietal  layer  of  pro- 
toplasm, and  of  the  network  composed  of  the  rucQments  of  ^  spores  * 
[oospheres],  the  mode  of  separation  of  the  ''  spores,"  and  other  details, 
are  again  repeated  in  the  development  of  the  oogonia.  The  ordinary 
oogonia  with  few  "spores"  correspond  to  the  sporangia  with  only  a 
parietal  layer  of  protoplasm,  the  less  common  ones  with  many  **  sporee  ** 
to  the  normal  sporangia  entirely  filled  with  protoplasm. 

Infection  of  a  Frog-tadpole  by  Saprolegnia  feraz.*— Profl  J.  B. 
Schnetzler  had  under  observation  two  tadpoles ;  towards  the  end  of  last 
June,  a  fly  (Sareophaga  camaria)  was  placed  with  one  of  them.  After 
death  the  body  of  the  fly  became  covered  with  filamente  of  Saprolegma 

*  Ann.  and  Mag.  Nat.  Hiat.,  i.  (1886)  pp.  162-^  (Stance  Boc.  Vaad.  Soi.  Nat^ 
July  6, 1887). 
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fetax^  tnd  the  tadpole,  whioh  had  bitherto  been  lively  soon  became 
more  slnggish  in  its  movements ;  its  body  quickly  became  ooyered  with 
filaments  of  SaproUgnia^  and  within  two  days  after  infection  it  died. 
The  protoplasm  of  ike  filaments  of  the  parasite  on  the  body  of  the  fly 
was  found  to  be  transformed  into  thousands  of  zoospores,  which,  by 
means  of  their  two  cilia  rapidly  diffused  themselyes  tiurough  the  water. 
This  observation  shows  that  a  single  dead  fly  may  become  the  focus  of 
infection  of  a  large  number  of  aquatic  animals.  The  whole  surface  of 
the  tadpole  was  covered  with  Saprolegnia^  so  that  death  must  have  been 
produced  by  the  suppression  of  the  action  of  the  skin.  The  tadpole  in 
the  other  vessel  was  not  affiacted. 

Elaphomyces.* — ^Drs.  M.  Beess  and  0.  Fisch  discuss  the  physiological 
relatiomihip  of  this  fungus  to  the  roots  of  fir-trees,  on  which  it  is  usually 
found,  and  contribute  some  additional  knowledge  to  its  life-history. 

The  authors  regard  the  fungus  as  a  true  parasite  on  the  roots  of  fir- 
trees.  It  is  never  found  at  any  great  distance  from  them,  and  all 
attempts  failed  to  induce  the  spores  to  germinate  either  in  the  soil  or  in 
nutrient  solutions.  It  attacks  only  the  primary  root,  which  it  completely 
envelopes  without  apparently  injuring  it;  the  secondary  roots  pierce 
through  this  envelope  and  are  not  attacked  by  it ;  but  the  authors  were 
unable  to  determine  the  mode  in  which  the  root  obtains  its  nutriment 
from  the  soil,  or  whether  there  is  any  true  symbiosis  between  it  and  the 
fungus. 

The  development  of  the  receptacle  is  described  especially  in  Elapho- 
myees  granulaius  and  variegcUuB^  which  agree  in  essential  points.  The 
radiment  of  the  receptacle  consists  of  a  ball  of  mycelium  with  a  number 
of  intercellular  spaces  filled  with  air.  A  central  hvaline  nucleus  is  then 
differentiated  from  the  surrounding  slightly  yellowish  outer  layer,  which 
developes  into  pseudo-parenchyma,  ana  is  ^own  as  the  '*  cortex  vitta- 
dinis,"  while  the  central  mass  becooles  the  true  peridium  with  its 
ascogenous  tissue.  The  ascogenous  hyphas  do  not  spring  from  the 
primary  hyphas  of  this  tissue,  but  from  special  shoots  proceeding  from 
the  hyphal  tissue  which  clothes  the  interior  of  the  periderm,  and  push 
themselves  between  the  loose  tissue  of  the  gleba.  The  mature  fructifi- 
cation consists  of  three  distinct  portions,  cortex,  peridium,  and  gleba. 
The  asci  originate  as  club-shaped  or  conicxJ  swellings  on  terminal  or 
lateral  branches  of  the  ascogenous  hyphao,  and  are  distinguished  from 
all  asci  hitherto  known  by  Uie  fact  that  the  septum  which  separates 
them  from  their  supporting  filament  does  not  make  its  appearance  till  a 
comparatively  late  period,  even  after  the  young  spores  have  begun  to  be 
formed.  The  number  of  spores  in  an  ascus  varies  between  1  and  8.  The 
cells  of  the  cortex  develope  at  particular  points  into  the  projecting  warts 
which  characterize  the  mature  fructification. 

Cabbage-Hemia.t— Br.  J.  Brunchorst  discusses  the  problem  of  the 
best  way  of  obviating  the  loss  caused  by  the  frmgoid  ravages  of  PUumo^ 
diophora  Brassicm  among  cabbages.  It  seems  useful  to  change  the  stock, 
but  the  youDg  plants  are  often  infected  in  their  seed-beds,  and  the 
disease  is  as  bad  as  ever.  He  has  therefore  been  led  to  experiment  with 
bisulphide  of  carbon  as  a  disinfecting  agent  for  the  soil ;  and  his  results, 
of  which  the  statistics  are  given,  have  t^en  most  successful. 

*  Uhlworm  and  Haenlein's  Bibl.  Bot,  Heft  vii.,  24  pp.  and  1  pL,  1887. 
t  BergeDfl  Mas.  Aanberetning  for  1886  (1887)  pp.  227-31. 
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Potato  FongiiB.* — Herr  J.  Brancliorst  has  inTeetigaied  the  eon- 
ditions  of  a  oommon  disease  of  potato  tubers,  whidi  is  known  by  the 
names  ''  skory/'  *'  schorf,"  '*  grind,"  Ac,  and  which  seems  most  likely  to 
oocnr  on  soil  where  potatoes  have  not  for  long,  or  ever  before,  been 
planted.  The  disease  has  been  nsoallj  xeferred  to  something  in  the 
soil,  but  the  author  maintains  that  it  is  due  to  a  parasitic  fungus.  It  is 
a  myzomycete  nearly  allied  to  PUumodiophoray  and  it  is  proposed  to 
designate  the  genus  and  species  Spongotpora  Solani,  The  brown  onrnts 
or  spots  which  cover  the  tubers  are  due  to  knots  or  aggregations  pro- 
duced by  the  fungus,  and  are  covered  by  the  normal  rind  of  the  potato. 
Details  as  to  the  nature  of  these  fimgoid  growths,  the  time  and  conditions 
of  their  occurrence,  are  communicated. 

Taphrina.t — ^Mr.  B.  L.  Bobinson  has  recently  studied  a  number  of 
American  and  European  species  of  the  genus  Top^rtno.  The  species 
combined  by  Sadebeck,  in  1883,  into  a  single  genus,  were  formerly 
classed  in  three  closely  related  genera,  Ta^hrina  Fries,  Ascomyces 
Mont,  et  Desm.,  and  Exoascua  Fuckel.  The  presence  of  a  Taphrina  is 
manifested  in  the  host  in  one  or  more  of  several  ways,  namely,  by  the 
occurrence  on  the  leaves  of  roundish  or  irregular  blotehes,  by  a  curling 
or  crisping  of  the  leaves,  by  a  swelling  out  of  the  softer  parts  of  the 
leaves  between  the  nerves,  by  deformity  of  the  fruit,  and  lastly,  by  the 
swelling  and  distortion  of  the  twigs  and  young  branches. 

The  author  appends  to  the  paper  a  synopsis  of  the  American  species 
examined.  The  primary  divisions  being  (1)  Mycelium  penetrating 
intercellularly  the  inner  tissues  of  the  host ;  and  (2)  Mycelium  spreading 
itself  just  below  the  cuticle  and  not  entering  the  tissues  of  the  host. 

Disease  affeotiiig  Cherry  and  Plum-trees.f  —  M.  P.  Yuillemin  de> 
scribes  a  fungus  which  has  committed  great  ravages  among  the  cherry 
and  plum-trees  in  Lorraine. 

Li  the  first  days  of  May  the  trees  begin  to  droop,  and  at  the  end 
of  the  same  month  most  of  tho  leaves  of  tbe  cherry-trees  are  covered 
with  spots.  Each  spot  is  caused  by  a  mycelium  which  is  the  product  of 
a  spore  belonging  to  a  conidial  condition  which  has  been  named 
Coryneum  BeijefiriM  Oud.  The  spore  fixes  itself  on  the  under  side  of 
the  young  and  slightly  viscous  leaves,  and  emite  its  tube  which 
penetrates  between  two  epidermal  cells.  The  filaments  enlarge  and 
segmentation  takes  place,  and  in  the  centre  of  the  spot  one  or  more 
polyhedric  cells  are  formed,  which  are  very  similar  to  the  fructification 
formed  in  the  genus  Entyhma.  These  polyhedric  cells  finally  assume 
the  characteristic  appearance  of  the  conidia  of  Coryneum.  Pycnidia  are 
also  developed  towards  the  end  of  June ;  they  are  more  abundant  on  the 
under  surface  of  the  leaf. 

Oidium  Fragari8B.§— Dr.  0.  O.  Harz  describes  this  new  species, 
which  is  very  destructive  to  cultivated  strawberries,  growing  on  the 
under  side  of  the  leaves,  and  causing  abortion  of  the  flowers  or  fruit. 
Oonidia  were  the  only  reproductive  organs  seen.  It  closely  resembles 
O.  Biuborum^  and  may  possibly  be  identical  with  it. 

*  BergeoB  Mob.  Aanberetning  for  1886  (1887;  pp.  219-26  (1  pi), 
t  Ann.  of  Bot.,  i.  (1887)  pp.  163-76. 
i  Morot*8  Joorn.  Bot.,  i,  (1887)  pp.  315-20. 

§  SB.  Bot  Verein  MUnoh^n,  Jan.  17,  1887.  See  Bot.  Ontralbl.,  xxxii.  (1887) 
p.  813. 
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Pungi  of  Finland.* — Herr  E.  Bostrup  describes  the  following  new 
species  of  parasitic  fimgi  from  Finland,  viz.: — Ustilago  Warmingii  on 
Bumex  crispus,  TUletia  arctica  on  Carex  f estiva,  JEcidium  Angelicm  on 
Angelica  sylvestris,  Trochila  juncicola  on  Juncus  compressuSf  T,  Conioselini 
on  ConioseliHum  Chnelini,  Dothidella  frigida  on  Pnaca  frigida,  Sphsero' 
graphium  Vaccinii  on  Vaccinium  uliginosum^  Arthrinium  navicufare  on 
Carex  vaginata,  A.  hicome  on  Juncus  compressus,  and  Bamularia  salicina 
on  several  species  of  Salix, 

Protophyta. 

Vnolens  in  Osdllaria  and  Tolypoihriz.t— By  the  use  of  the 
following  method  Dr.  D.  H.  Scott  has  been  able  to  demonstrate  the 
presence  of  a  nucleus  in  the  cells  of  seyeral  species  of  Osdllaria  and 
TdjfpotiNrix.  The  preparation  was  treated  for  five  minutes  with  methy- 
lated ether,  and  then  stained  for  four  minutes  with  Eleinenberg*s  hasma- 
toxylin.  The  specimen  was  then  mounted  in  Canada  balsam.  In  the 
middle  of  each  cell  a  deeply  stained  roundish  body  was  seen,  which  had 
a  distinctly  fibrous  structure,  comparable  to  the  "  knot  stage  "  of  the  ordi- 
nary nucleus  as  seen  in  pollen-mother-cells  just  before  £vision.  Other 
preparations  were  made  by  treating  for  two  hours  with  picro-nigrosin  solu- 
tion, followed  by  immersion  in  saturated  solution  of  chloral  hydrate  for 
two  minutes,  the  filaments  being  subsequently  mounted  in  pure  glycerin. 

Dr.  Scott  regards  these  observations  as  tending  to  obliterate  the  line 
of  demarcation  between  GyanophyceaB  and  true  Algao. 

Microch8Bte.t''Sig.  A.  Bond  has  investigated  the  life-history  of 
Microchsete  grisea,  wliich  is  always  found  attached  to  a  Calothrix,  Besides 
the  ordinary  mode  of  multiplication  by  hormogonia,  he  finds  that  this 
species  produces  ChroococcusAike  reproductive  bodies,  gonidia  or  spores. 
From  the  germination  of  the  hormogonia  are  produced  directly  flagelli- 
form  filaments  endowed  with  a  power  of  motion,  which  are  indistinguish- 
able from  a  Calothrix,  The  author  concludes  that  Microchsete  grisea  must 
be  regarded  as  merely  a  biological  species,  a  phase  in  the  development 
of  QjUoUirix  parasitica,  or  of  some  nearly  ^ed  species. 

Life -history  and  Horphologioal  Variations  of  Bacterium 
LaininarisD.§ — M.  A.  Billet  observed  at  Wimereux  a  new  species  of 
Baderium  in  sea-water  in  which  Laminarise  were  macerated.  It  was 
found  in  four  stages,  which  the  author  distinguishes  as  the  filamentar, 
the  dissociated,  the  interlaced,  and  the  zoogloeic.  The  first  is  the  initial 
state,  and  in  it  the  organisms  are  colourless  immobile  filaments,  the 
largest  of  which  are  about  120  fi  long ;  the  breadth  is  hardly  ever  more 
than  1  fu  The  filaments  are  at  first  rectilinear,  but  as  they  grow 
they  become  more  and  more  undulating,  and  finally  they  become  arranged 
in  from  ten  to  fifteen  spiral  turns.  The  constitution  of  the  filaments 
Yaries  with  the  age  of  the  culture ;  at  first  the  protoplasm  appears  to  be 
homogeneous  and  uninterrupted,  but  there  are  fine  transverse  striad 
which  have  the  appeanmce  of  septa  ;  with  age  the  protoplasm  begins  to 
segment,  and  as  <he  joints  appear  the  sheath  of  the  filament  becomes 
apparent.  After  a  time  the  undivided  filaments  are  replaced  by  chains 
of  rectilinear  elements  which  quit  their  sheath  to  enter  the  dissociated 

•  Bot  TidBskr.,  xv.    See  Boi  Centralbl.,  xxxiL  (1887)  p.  257. 

t  Joum.  Linn.  Soc  Lond.— Bot ,  xxlv.  (1887)  pp.  188-92  (1  pL). 

X  Malpighia,  i  (1887)  pp.  486-91.      §  GompteB  Bendos,  cyi.  (1888)  pp.  293-5. 
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stage.  In  this,  at  a  given  moment,  elements  of  all  sixes  and  forms  are 
to  be  seen,  some  like  Leptoihrtx^  BoctZZua,  or  Bacierium^  others  like 
Vibrio,  and  oUiers  like  SpiriUum;  their  principal  character  is  their 
mobility,  and  they  continue  to  segment  very  actively;  when  the 
segmentation  comes  to  an  end,  there  are  a  number  of  short  Baeierium^hke 
forms  of  great  activity.  The  dissociated  state  is  in  direct  relation  with 
the  activity  of  the  phenomena  of  putrefaction.  In  the  third  stage  the 
^  filaments  interlace  with  one  another,  and  extend  over  the  earhce  of  the 
*  onlture-liqnid ;  from  this  the  soogloeio  stage  is  most  often  derived, 
though  the  latter  may  occur  if  a  stop  is  put  to  the  putrefactive  activity. 
The  zoogloflo  patches  are  characterized  by  their  distinctly  stellate  form, 
a  mode  of  arrangement  which  has  not  hitherto  been  observed.  The 
study  of  spore-formation  is,  unfortunately,  incomplete,  but  in  some  fila- 
ments rounded  corpuscles  with  a  thick  membrane  have  been  observed. 
The  author  justly  remarks  that  the  facts  which  he  has  brought  forward 
lend  fresh  support  to  the  view  that  the  bacterial  elements  vary  in  form. 

Bacillus  muralis. — Dr.  A.  Tomaschek  *  found  in  a  forcing-pit  at 
Briinn  that  various  places  on  the  walls  were  covered  with  slimy  masses  of 
the  consistence  of  paste,  and  collected  into  warty  prominences  about  2  mm. 
high.  Their  colour  was  grey  passing  into  violet,  and  in  places  a  pure 
violet.  In  spirit  they  became  rose-coloured,  and  afterwards  gradually 
white.  In  water  they  fell  in  flakes  to  the  bottom.  Microsoopicid 
examination  showed  that  the  gelatinous  masses  were  composed  of  rodlets 
resembling  Bacillus  tnegathenum.  The  individual  rods  were  about  four 
times  as  long  as  thick,  their  ends  were  rounded,  and  they  were  about 
2*5/1  thick.  They  were  rarely  straight,  being  usually  more  or  less 
curved,  but  only  exceptionally  as  much  bent  as  a  horseshoe.  Each  was 
surrounded  by  a  gelatinous  transparent  oval  area ;  and  by  the  use  of 
finely  powered  Indian  ink  it  was  shown  that  the  gelatinous  mass — 
Eoogloea — ^is  produced  bv  the  adhesion  of  the  rodlets  invested  with  a 
gelatinous  envelope,  and  not  by  the  confluence  of  the  viscid  primitive 
masses.  Only  where  two  rodlets  were  separating  was  there  any  com- 
munity of  capsule ;  not  even  in  the  fresh  zoogloea  were  two  rods  ever 
seen  in  one  capsule,  still  less  could  chain-formation  be  observed.  After 
division  the  two  rods  separated  from  one  another  in  such  a  way  as  to  lie 
side  by  side,  and  the  maternal  envelope  disappeared.  The  ends  of  the 
rods  looked  like  bright  spots,  which  might  easily  be  mistaken  for  spores. 
The  appearance  of  cocci  lying  between  the  rods  was  an  optical  illusion 
produced  by  the  different  positions  of  the  bent  rods.  In  the  fresh 
gelatin  taken  directly  from  the  glass-house,  increase  took  place  by  means 
of  successive  fission.  If  the  fresh  mass  were  left  in  water  for  some  days, 
and  then  poured  into  a  flat  vessel  from  which  the  water  was  gradually 
evaporated,  endogenous  spore  -  formation  occurred.  Staining  with 
meUiylen-blue  gave  f&vourable  results. 

At  the  onset  of  spore-formation  the  rods  consisted  of  4-6  isodiame- 
tric  cells,  within  which  a  strongly  refracting  body  occurs,  and  out  of  it 
the  spherical  spore  finally  appears.  Within  Uie  gelatinous  capsule  are 
simultaneously  developed  from  the  mother-cell  a  chain  of  2-4-6-8  loosely 
associated  individuals.  Sometimes,  however,  the  spores  separate  from 
the  mother-cell,  and  after  a  period  of  rest,  grow  into  rods.  When 
transferred  to  the  vicinity  of  a  conduit  pipe,  where  grew  a  tuft  of 
OBcillariay  the  bacteria  grew  more  quickly,  while  all  attempts  at  pro- 

♦  Bot.  Ztg.,  xlv.  (1887)  pp.  665-71. 
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pagation  and  cultivation  in  flaids  had  been  without  result  It  is  worthy 
of  remark  that  within  the  gelatinous  masses  small  colonies  of  Olceocapsa 
were  inyariablj  present  The  constancy  of  their  appearance  indicates 
that  this  symbiosis  is  a  mutualism  or  co-operation  of  functions  of  the  two 
organisms  such  as  exists  in  lichens  between  fimgi  and  their  attendant 
algaa.  The  settlement  of  the  Olceocajma  is  fiAYOured  by  the  softness  and 
moisture  of  the  zoogloea,  while  in  its  turn  it  supplies  the  bacillus  with 
oxygen,  and  receives  in  exchange  carbonic  acid. 

With  regard  to  the  species  of  OlcBOcapsa^  it  may  be  remarked  that  at 
the  edge  of  the  zoogloea,  where  it  occurs  without  bacteria  and  forms 
blu»-green  rosettes,  it  corresponds  to  0.  polydermatiea  Ktz.;  in  the 
zoogloea  layer,  where  the  blue-green  hue  is  fading,  with  0.  fenestralis ; 
and  where  it  is  quite  decolorized,  and  the  envelope  become  brown,  it 
appears  as  0.  fmoo-lutea.  Perchance  other  oi^jganisms  may  be  included  in 
the  zoogloea,  e.  g.  protonemata  of  mosses.  It  is  accordingly  probable  that 
bacteria  occur  with  algas  in  a  symbiosis  based  on  reciprocity  of  functions, 
and  which  promotes  their  mutual  benefit. 

Dr.  A.  Hansgirg  *  is  convinced,  from  having  examined  the  material 
presented  to  him  by  Tomascbek,  that  the  Baculua  muralia  is  a  form  of 
Aphanolhece  caldariorum  Bichter,  which  Bichter  and  Zopf  declared  to 
be  a  bacillus  form  of  Olaucothrix  graciUtma  Zopf.  The  Okeocapaa 
forms  described  by  Tomasohek  have  been  known  for  a  long  time  to 
writers  on  Algsd,  but  under  other  names. 

Bacteria  in  HailBtones.t— -Dr.  O.  Bujwid  relates  how  in  May  1887, 
there  fell  at  Warsaw  during  a  storm,  hiolstones  6  cm.  long  and  8  cm. 
thick.  He  washed  one  of  these  thrice  in  sterilized  water,  and  then, 
having  broken  it  up  into  pieces  2-3  cm.  in  size,  placed  these  in  a  test- 
tube,  and  then  washed  again  three  times  with  sterilized  bouillon.  After 
this  there  remained  some  water,  with  1  cm.  of  which  he  inoculated  two 
plates.  In  two  days  numerous  colonies  had  grown  in  both  plates,  and 
bad  partially  liquefied  the  gelatin.  By  means  of  WolfihUgel's  appara- 
tus 21,000  bacteria  to  the  ccm.  were  counted.  Certain  of  the  colonies 
bad  a  different  appearance,  and  from  twelve  of  these  gelatin  tubes  were 
inoculated.  In  a  few  days  there  developed  BaiciUua  fluoreseena-Ugue- 
/adenSy  B.  fluorescens-puirtdua,  a  mixture  of  rods  and  short  Bacilli,  which 
liquefy  gelatin  and  form  a  dark  violet  scum  on  the  surface.  The  latter 
form  in  a  jar  at  the  ordinary  temperature  whitish-grey  colonies,  which 
in  two  to  three  days  assumed  a  blackish-violet  hue. 

Apparently  this  kind  of  Bacterium  is  none  other  than  the  BaciUua 
janUhinua  described  by  Zopf.  The  author  had  never  found  this  in  water 
from  Warsaw  and  its  neighbourhood.  And  as  the  foregoing  bacteria  are 
only  found  in  foul  water,  he  assumes  that  the  water  was  taken  up  by 
the  wind  and  deposited  as  hailstones  at  Warsaw ! 

Phogphoreseent  Bacillus.^ — Br.  B.  Fischer,  who  has  already  de- 
scribed two  phosphorescent  micro-organisms  in  BaciUua  phoaphoreacena 
and  Bacterium  p^aphoreacena^  gives  the  following  account  of  a  third 
Hght-developing  Bacillus  which  he  has  found  to  inhabit  the  water  of 
the  Baltic  Sea  :— 

The  number  of  germs  to  the  cubic  centimetre  of  water  varies  from 
4  to  20.    It  was  al^  obtained  from  raw  herrings,  to  which,  along  with 

•  Bot  Centralbl.,  xxxiU.  (1888)  pp.  87-8. 

t  Oentialbl.  f.  Bakteriol.  n.  Paradtenk.,  iii.  (1888)  pp.  1-2. 

X  Ibid,  pp.  105-8, 187-41. 
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Bacterium  phonhoreseenSf  it  imparts  the  phosphoresoenoe.  This  *'  endemic 
ligbt-baciUas,  as  it  is  named,  has  many  points  in  common  with  BctidUuB 
photphorescens,  which  is  found  in  the  West  Indies.  It  consists  of  short 
thicK  rods  with  rounded  ends,  and  is  endowed  with  lively  movements. 
In  length  they  vary  between  1*8-2*1  f^  and  in  breadth  between 
0*4-0*7  /A.  They  are  usually  seen  lying  in  pairs,  just  having  or  just 
about  to  divide.  They  stain  with  the  ordinary  anilin  dyes.  The  rodlets 
grow  in  ordinary  gelatin,  but  better  when  80  per  cent,  of  salt  or  fish 
gelatin  is  added.  In  plate-cultivations  the  surficuse  of  the  gelatin  is 
eaten  out  into  circular  pits  by  the  colonies,  which,  when  young,  are  of 
a  pale  sea-green  colour,  but  as  they  increase  in  size  assume  a  dirty 
greyish-yeUow  hue.  Tube-cultivations  give  a  characteristic  appearance 
resembling  a  funnel  at  the  inoculation-place,  and  this  at  the  end  of  the 
first  week  is  about  2  mm.  wide  and  about  1  cm.  deep.  This  bacillus 
not  only  grows  at  ordinary  temperatures,  but  idso  thrives  at  5^-10^  C, 
and  in  this  respect  differs  from  ihe  West  Indian  variety,  which  does  not 
develope  below  15^  0.  The  addition  of  salt  to  the  gelatin  accelerates 
the  growth,  and  while  deprivation  of  air  delays  development,  it  does  not 
altogether  prevent  it. 

The  light  emitted  from  the  cultivations  of  this  bacillus  ia  bluish- 
white,  not  green  like  that  of  Bacterium  phosphorescens.  The  light  from 
the  cultivations  is  strongest  from  fresh  ones  and  diminishes  with  age, 
although  after  two  months  light  is  still  visible  in  some  tube-cultures. 
At  temperatures  between  5-25°  0.  no  marked  difference  was  visible, 
while  higher  degrees  diminished  the  strength  of  the  light.  The  addition 
of  salt  to  the  gelatin  was  found  to  increase  the  intensity  of  the  light. 
Spectroscopic  examination  gave  a  continuous  spectrum  from  D  to  some- 
what beyond  G,  the  maximum  of  brightness  lying  between  E  and  the 
middle  of  F  and  G.  Colour  differences  were  unrecognizable.  Attempts 
to  photograph  the  colonies  did  not  give  very  satisfiebctory  results. 

Spirillum  oonoentrioum,  a  new  species  from  decomposing  blood  * 
— Dr.  S.  Eitasato  premises  Uiat  his  SptriUam  does  not  betray  any  patho- 
genic characteristics.  It  was  obtained  from  bullock's  blood  and  culti- 
vated on  gelatin  at  a  temperature  of  20-22^  0.  On  gelatin  plates  the 
colonics  appear  as  pale-grey  discs  formed  of  concentric  rings,  whence 
their  name.  The  spirilla  grow  on  gelatin  without  liquefying  it.  In 
test-tube  cultivations  they  grow  better  on  the  surface  than  beneath. 
On  agar  it  would  appear  that  the  Spirilla  grow  not  only  along  the 
inoculation-track,  but  invade  the  adjacent  ^irts,  and  the  cultivation 
adheres  so  closely  to  the  surface  that  if  an  attempt  be  made  to  remove 
any,  the  subjacent  agar  is  torn  away  with  it.  On  the  whole,  the  growth 
of  the  SpiriUum  was  found  to  be  more  luxuriant  at  ordinary  temperature 
than  in  the  incubator ;  the  most  suitable  being  between  20°  and  28°  0. 

Microscopically,  the  SpiriUa  are  short  screws  with  two  to  three  turns 
and  pointed  ends.  Cultivated  in  bouillon  they  grow  to  long  screws 
with  five  to  twenty  turns.  The  diameter  is  2*0-2*5  f^  and  the  length 
of  a  turn  8  *  5-4  /a.  The  thickness  of  the  Spirilla  is  somewhat  greater 
than  that  of  the  cholera  bacilli.  In  hanging  drops  upon  hollow-ground 
slides  they  exhibit  lively  wriggling  movements  like  the  SpiriUum  rubrum. 
They  stain  well  with  the  ordinary  anilin  dyes.  No  evidence  of  resting 
forms  was  found.  Mice,  guinea-pigs,  and  rabbits  were  not  affected  by 
injections  of  the  pure  cultivations. 

*  Centralbl.  f.  Bakteriol.  a.  Parasitenk,  iii.  (1888)  pp.  73-5. 

^  I  «^  I  »  
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MIOBOSOOPY. 

a.  Inairuments.  Accessories,  Ac* 
(1)  Stands. 

Banscli  and  Lomb  Optical  Oo.'b  Petrop^phical  HicroBCope.  — This 
insimxnent,  fig.  40,  was  founded  on  suggestions  of  Dr.  G.  H.  Williams, 
Associate  Professor  of  Mineralogy  and  Inorganic  Geology  in  the  Johns- 

Fio.  40. 


Hopkins  University .f  The  general  form  of  the  stand  is  the  Bansch 
and  Lomb  Optical  Go's  '*  Model "  Micro80ope4  with  their  watchspring 
fine-adJQstment,  and  the  mechanical  stage  described  in  this  Journal,  1887, 

*  This  rabdivlBion  oontains  (1)  Stands;  (2)  Eye-pieces  and  Objectives;  (3)  Ilia- 
DiiDating  and  other  Apparatos ;  (4)  Photomicrography ;  (5)  Mioroscopioal  Optics 
and  Manipulation ;  (6)  Miscellaneous. 

t  Of.  Amer.  Joum-  Sci.,  xxxv.  (1888)  pp.  114-7  (1  fig.). 

X  It  can  also  be  applied  to  the  **  Universal "  and  **  Professional "  forms. 
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Fio.  41. 


p.  651,  with  graduated  scales  for   the   reotangnlar  moyemenis  and 

graduated  circle  and  index. 

The  nose-piece  is  provided  with  a  special  adapter  to  which  the 

objective  may  be  screwed,  and  into  which  slide  the  four  following 

accessories,  each  mounted  in  a  separate  brass  frame :  (a)  Bertrand  lens ; 

Cb)  quarter  undulation  plate ;  (c)  quartz  wedge ;  (d)  Klein's  quartz  plate. 

Tne  nose-piece  has  also  centering  screws.    The  analyser  is  inclosed  in 

one  side  of  a  double-ohambered 
box,  the  other  side  being  left 
vacant,  so  that  it  may  be  slid 
in  or  out  of  the  tube  at  will 
without  at  any  time  leaving 
an  opening  through  which 
dust  may  enter. 

Bamberg's  Spherometer 
Microscope.* — Dr.  8.  Gzapeki 
describes  this  intrument  (fig. 
41)  as  follows: — B  B  is  a 
strong  brass  frame  fixed  in  a 
circular  disc  A,  to  which 
spherometer  rings  of  different 
cQameters  can  be  fastened  by 
the  screws  b  $,  Complete 
centering  of  the  rings  is  se- 
cured by  circular  projections 
of  rectangular  section  turned 
upon  the  under  surface  of  A. 
The  spherometer  ring  is  either 
entire  or  consists  (as  in  the 
figure)  of  four  hard  steel  s^- 
ments  S  S,  which  form  parts 
of  a  complete  circle  turned 
upon  the  lathe.  J  and  L  are 
steel  guides  for  the  strictly 
cylindrical  steel  tube  U,  which 
contains  the  micrometer  Micro- 
scope M.  U  terminates  below 
in  a  steel  cylinder  D,  at  the 
end  of  which  is  a  small  sphere. 
P  is  the  reflection  prism  placed 
under  the  objective,  and  in 
front  of  it  is  an  aperture 
in  U  through  which  a  scale 
Q,  divided  to  0'2  mm.,  and 
illuminated  by  the  mirror  C, 
is  viewed  in  the  Microscope.  The  scale  Q  is  attached  to  the  frame 
B  by  four  screws,  and  adjusted  by  the  nuts  it  io  the  focus  of  the 
Microscope.  Any  vertical  movement  of  the  Microscope  in  its  bearings 
can  be  measured  by  the  divisions  of  the  scale,  which  are  then  seen  to 
travel  across  its  field.  The  drum  gives  thousandths  of  a  millimetre 
direct,  and  tenths  of  these  can  be  estimated  with  safety.     Behind  U 

*  Zeitsohr.  f.  InstnimeDtenk,,  vii.  (1887)  pp.  297-301  (3  flg8.> 
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is  a  oroespiece  T,  whicli  at  one  end  preBses  direoUy  against  the  frame 
B,  acting  at  Uie  other  by  means  of  a  weak  spring.  This  is  designed 
to  keep  the  tnbe  firm  in  its  bearings,  to  prevent  any  rotation,  and  to 
make  it  impossible  for  the  tube  to  leave  the  frame  altogether.  The 
instmment  is  carried  by  the  wooden  handles  H  H. 

In  nsing  the  instrument  it  is  placed  gently  on  the  spherical  surface  to 
be  determined,  which,  if  a  thin  lens,  is  supported  on  a  ring  of  the  same 
diameter  as  the  spherometer  riug.  The  Microscope  is  focused,  and 
a  reading  is  taken  on  the  scale  by  the  micrometer.  The  zero-point 
having  been  found  by  placing  the  spherometer  on  a  true  plane  surface, 
and  &e  difference  of  readings  bemg  =  h,  then  B  the  radius  of  the 

sphere  =  — ^^  where  r  is  the  radius  of  the  ring. 

A  better  method  of  determining  A  is  to  dispense  with  the  plane 
surface,  and  to  take  half  the  difRdrence  between  the  readings  for  the 
spherical  surface,  and  for  another  spherical  surface  of  exactly  equal  and 
opposite  curvature.  In  this  wa^  it  is  possible  to  eliminate  the  error 
due  to  the  fact  that  a  ring  which  has  not  a  perfectly  fine  edge  rests 
upon  a  concave  surfieMoe  with  a  greater  diameter,  and  upon  a  convex 
BurfiEUM  with  a  less  diameter  than  fiie  measured  diameter  of  the  ring. 

If  such  an  equal  and  opposite  surfieM^  cannot  be  obtained,  the 
curvature  of  another  lens  of  nearly  the  same  radius  which  has  an  equal 
and  opposite  surface  is  first  determined  in  the  above  way ;  this  is  com- 
pared with  the  curvature  a6  determined  by  the  aid  of  a  plane  surfiice, 
and  so  the  error  for  a  lens  of  nearly  the  given  curvature  is  ascertained. 
The  given  lens  is  then  measured  by  means  of  a  plane  surface,  and  the 
known  correction  applied  in  estimating  the  value  of  h. 

Gkdland-Hason's  Microphotoscope. — ^If  it  is  true  that  the  world 
sometimes  knows  nothing  of  its  greatest  men,  it  would  appear  to  be  also 
true  that  the  world  sometimes  maybe  ignorant  of  its  greatest  inventions. 
At  any  rate,  although  we  are  always  on  the  look-out  for  all  that  is 
novel,  and  much  that  is  curious  in  microscopical  matters,  we  have  only 
now  become  acquainted  with  Mr.  B.  Ghdland-Mason's  patent  for  the 
''Microphotoscope."  The  instrument  which  the  patentee  gives  this 
name  consists  of  a  pair  of  spectacles  with  a  number  of  microphotographs 
airanffed  along  the  upper  part  of  the  rims,  and  placed  in  front  of  minute 
magnifying  glasses  by  which  they  are  made  visible  to  the  wearer  of  the 
spectacles.  The  rims  being  detachable,  the  microphotographs  (of 
written  or  printed  matter,  maps,  or  other  objects^  can  be  changed  as 
desired.  As  the  patentee  says,  **a  lecturer  mignt  have  his  lectures 
photographed  and  placed  in  the  rim  of  his  spectacles,  an  actor  his  plays, 
a  lawyer  his  briefs,  a  clergyman  his  sermon,  a  tourist,  maps,  views,  and 
plans  of  the  coun^  through  which  he  travelled,  a  shopkeeper  a  ready 
reckoner,  calendar,  &o^  a  timber  merchant  cubes,  measurements  and 
rules,  and  so  forth." 

In  the  first  patent,  which  was  taken  out  in  1884,*  the  patentee  had 
provided  a  separate  lens  for  each  microphotograph.  This  he  subsequently 
found  to  be  superfluous,  and  in  the  following  year  he  obtained  a  second 
patent  t  for  the  ''  Improved  Microphotoscope  "  in  which  only  one  lens  is 
used.    There  are  occasions,  and  this  is  one  of  them,  when  (like  the 

*  1884,  8th  January,  No.  912.  f  1885,  24th  January,  No.  1027. 
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stigma  of  treachery  applied  to  translators)  to  abstract  would  be  to  betray, 
and  we  therefore  give  the  specification  in  f olL 

'*  The  improved  microphotosoope  consists  in  arranging  microphoto- 
graphs  in  spectacles,  eye-glasses,  or  hand-glasses,  in  concentric  circolar 
groups,  so  that  each  microphotograph  may  be  brought  separately  under 
or  before  a  single  minute  Microscope  instead  of  each  microphotograph 
being  provided  with  a  separate  lens. 

The  Microscope  may  be  placed  in  a  radial  slide.  This  radial  slide 
is  to  enable  the  Microscope  to  be  moved  opposite  to  any  circle  of  micro- 
photographs  ;  or  it  may  be  let  into  the  rim  of  the  spectacle  glass,  and 
provided  with  a  minute  screw  for  focussing  for  varying  sights. 

The  microphotographs  would  be  taken  upon  a  piece  of  circular  glass, 
gelatine,  or  any  suitable  transparent  substance ;  in  photographing  them 
it  would  not  be  necessary  to  tdce  each  microphotograph  separately. 

If  the  models  from  which  the  microphotographs  are  taken  were 
arranged  in  a  circle,  the  whole  circular  group  of  microphotographs  could 
be  taken  on  one  negative. 

The  gelatine  film  or  other  material  upon  which  the  microphotographs 
are  taken  (and  also  the  microphotographs  themselves)  may  be  protected 
from  injuiy  by  friction,  &c.,  by  being  placed  between  two  very  thin 
pieces  of  glass,  talc,  or  any  other  suitable  transparent  substance,  and  the 
whole  cemented  together  with  transparent  cement  so  as  to  form  one 
piece. 

These  circular  pieces  of  glass  or  other  material  upon  which  the 
microphotographs  are  taken,  may  be  made  to  fit  into  loose  frames  in 
such  a  manner  that  they  may  be  taken  out  at  will,  and  others  put  in 
their  places.  These  frames  have  several  small  catches  or  claws,  by 
which  they  may  be  made  to  spring  or  clip  on  to  spectacles,  eye-glasses, ' 
or  hand-glasses  of  a  circular  form. 

The  edges  of  these  loose  frames  may  be  milled,  which  when  taken 
between  the  thumb  and  finger,  enables  them  (the  loose  frames)  with  the 
glasses  they  contain  to  be  turned  round  and  adjusted  with  the  utmost 
nicety ;  or  the  spectacles,  eye-glasses,  or  hand-glasses,  may  have  catches 
on  their  rims  into  which  the  circular  glasses  containing  the  micro- 
photographs may  themselves  be  sprung,  or  taken  out  at  will;  thus 
dispensing  with  the  loose  frames.  In  this  case  the  glasses  containing 
the  microphotographs  would  be  a  little  larger  than  the  spectacle  glasses, 
to  enable  the  thumb  and  finger  to  take  hold  of  them  when  turning  them 
round. 

This  is  the  movement  which  brings  each  of  the  circularly  grouped 
microphotographs  under  or  before  the  small  Microscope  which  is  fixed 
in  the  rim  of  the  spectacle  glasses — on  the  side  next  the  eye — in  such  a 
manner  that  it  may  either  be  used  radially  or  focussed  for  varying  sights 
by  means  of  a  minute  screw. 

This  circular  movement  is  preferably  obtained  by  the  above  method, 
but  may  also  be  obtained  by  revolving  with  the  thumb  and  finger  a 
minute  rubber  or  other  roller  attached  to  the  spectacles,  eye-glasses,  or 
hand-glasses,  and  pressing  upon  the  glass  or  other  substance  containing 
the  microphotographs,  or  upon  the  loose  frame  in  which  the  glass  or 
other  substance  is  fixed ;  or  this  movement  may  be  obtained  by  a  worm 
fixed  on  the  spectacles,  eye-glasses,  or  hand-glasses,  and  working  into 
teeth  in  the  loose  frame;  or  again. the  movement  may  be  given  by 
depressing  a  minute  spring-stud  on  the  rim  of  the  spectacles,  eye-glasses, 
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or  hand-glasses,  which  acting  upon  teeth  in  the  rim  of  the  loose  frame, 
turns  it  round  a  tooth  at  the  time. 

In  the  case  of  hand-glasses  the  radial  slide  which  holds  the  Micro- 
scope, may  be  attached  to  the  centre  of  the  glass,  or  other  material 
around  which  the  microphotographs  are  grouped. 

The  spectacle  glasses  may  be  sighted  for  those  who  require  them 
sighted,  and  plain  clear  glass  for  those  who  do  not. 

In  order  that  the  practical  application  of  my  invention  may  be  clearly 
understood,  I  have  annexed  hereto  a  sheet  of  drawings  in  which  (for  the 
sake  of  illustration)  my  inyention  is  shown  as  applied  to  a  pair  of 
spectacles  of  the  kind  ordinarily  designated  '  frameless.' 

Fig.  42  illustrates  the  appearance  of  the  improyed  miorophotoscope 
when  worn,  differing  very  sUghtly  in  appearance  from  an  ordinary  pair 
of  *  frameless '  spectacles.     Fig.  48  is  an  end  view  of  the  same  enlarged. 


Fig.  42. 


a,  a  are  the  ear-pieces,  6,  h  the  plates  to  which  the  ear-pieces  a,  a  are 
hinged,  c,  c  are  the  spectacle  glasses  *  to  which  the  plates  b\  b^  attached  to 
the  noso-piece  d  are  also  screwed. 

The  arms  e,  e  spring  from  the  plates  h  and  ¥  (see  also  fig.  44  which 
is  a  front  yiew  of  the  metal  parts  detached  from  the  glasses)  and  follow 
the  oarve  of  the  spectacle  glasses  /,  /.  These  arms  e  are  bent  at 
their  ends,  and  provided  with  small  round  knobs  g,  g  which  act  as  spring  . 
clips,  holding  the  glasses  %,  h  which  contain  the  microphotographs 
securely,  and  at  the  same  time  allowing  them  to  be  sprung  out  and 
replaced  by  others  with  the  greatest  ease ;  t,  t  is  the  minute  Microscope 
before  which  any  one  of  the  circularly  grouped  microphotographs  on  the 
glass  hy  h  may  be  brought  by  moving  the  latter  round  between  the  thumb 
and  finger. 

For  this  purpose  the  glass  hy  h  is  made  slightly  larger  than  the 
spectacle  glass/,/. 

The  microphotographs  may  be  copies  of  books,  pamphlets,  news- 
papers, or  any  written  or  printed  matter,  maps,  charts,  views,  landscapes, 
pictures,  or  any  object  or  group  of  objects  from  which  photographs  can 
be  taken. 

The  uses  to  which  the  improved  miorophotoscope  could  be  put  would 
be  similar  to  those  described  in  my  specification  of  the  miorophotoscope 
above  referred  to,  but  in  a  more  enlarged  or  extended  sense,  as  a  pair 
of  glasses  h,  h  which  slip  into  the  spectacle  frames  would  be  capable  of 
holding  from  two  to  three  hundred  microphotographs. 

If  these  were  copies  of  the  leaves  of  a  book,  then  in  one  pair  of 

*  There  is  no  c  in  the  drawings. 
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Bpeotades  or  eye-gkeooo,  a  peroon  would  be  able  to  carry  the  oontoitB 
of  a  whole  Tolume,  and  as  the  glasses  are  detadiable  and  very  thin,  a 
person  would  be  able  to  cany  from  fifty  to  a  hundred  pairs  of  these  in  a 
case  less  than  an  ordinary  pocket-book. 

The  glasses  might  be  nmnbered,  and  the 
case  contain  an  index  of  the  subjects ;  thus  a 
person  would  be  enabled  to  carry  from  fifty  to 
a  hundred  volumes  in  his  waistcoat  pocket. 

By  the  aid  of  the  type-writer  in  prepar- 
ing the  text,  books  instead  of  being  printed 
could  be  published  microphotosoopiixJly  with 
greater  expedition  than  at  present,  for  the 
known  resources  of  the  modem  photographer 
are  so  great  that  within  twenty-four  hours  of 
receiving  the  text,  he  would  be  able  to  place 
numbers  of  microphotoscopical  copies  in  the 
market. 

Microphotoscopical  books  would  be  almost 
indestructible,  would  never  become  mouldy  or 
worm-eaten,  and  would  take  up  so  little  space 
that  a  very  large  library  could  be  contained  in 
a  small  cabinet. 

The  postage  and  carriage  of  books  so 
»ublish6d*would  be  very  'small,  and  would  be  a  great  gain  to  those  who 
lad  to  send  them  abroad. 

The  captain  of  an  ocean-going  vessel  could  have  copies  of  his  charts, 
maps,  &c.,  in  his  spectacles,  and  in  times  of  danger  and  peril  would  not 
require  to  leave  the  bridge  for  the  chart  room.  In  the  darkest  and 
stormiest  night,  by  looking  towards  any  of  the  lights  that  a  vessel 

FiOK  i4. 
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generally  carries,  or  by  looking  towards  the  moon  or  even  the  stars,  he 
could  see  his  charts  and  maps  as  distinctly  as  in  the  daylight;  for  the 
matter  contained  in  the  microphotosoope  can  be  read  in  a  Ught  so  dim 
that  ordinary  printed  matter  cannot  be  seen. 

The  University  student  would  be  able  to  carry  all  his  text-books  in 
his  waistcoat  pocket,  however  diversified  his  studies  were ;  the  doctor, 
lawyer,  or  literary  man  would  be  able  to  have  always  with  him  micro- 
photoscopical copies  of  all  the  works  of  reference  he  could  possibly 
require.  A  man  with  a  bad  memory  might  have  miorophotoecopicfd 
copies  of  a  whole  encyclopaedia  always  before  his  eyes.  In  a  single  pair 
of  glasses  the  leader  of  an  orchestra  could  carry  more  music  than  he 
would  be  able  to  get  through  in  one  evening ;  a  continental  traveller,  a 
whole  pronouncing  dictionary ;  a  cyclist  or  tourist,  maps  of  every  road 
in  the  United  Kingdom  or  other  country ;  a  member  of  parliament  or 
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other  pablio  speaker,  the  whole  of  his  Bpeech  * ;  a  lectnrer,  the  whole  of 
his  lecttire ;  and  a  deteotive  the  features  of  three  hundred  criminals,  and 
80  on,  to  an  ahnost  indefinite  extent. 

Having  now  particularly  described  and  ascertained  the  nature  of  my 
said  invention,  and  in  what  manner  the  same  is  to  be  performed,  I 
declare  that  what  I  claim  is : 

The  combination  in  the  instrument  called  the  '  microphotoscope '  of 
a  single  fixed  or  adjustable  lens  or  Microscope  with  movable  or  detach- 
able circular  glasses  or  other  media  containing  one  or  more  circular  or 
ooncentric  groups  of  microphotographs,  so  arranged  that  each  or  any 
microphotograph  may  be  brought  separately  under  or  before  the  said 
fixed  or  adjustable  lens  or  Microscope  (instead  of  each  microphotograph 
being  provided  with  a  separate  lens)  substantially  as  hereinbefore 
particularly  described  and  illustrated  by  the  drawings  annexed." 

Bastin-Bunoek  ICieroMope. 

[**  Designed  by  Prof.  Bastin  eepeoially  for  the  needs  of  pliarmaoognosists."] 

Amer,  Mon,  Micr,  Joum,  IX.  (1888)  p.  35,  from  Western  Druggist. 
Electrle  IGerosoope. 

[**  We  learn  that  Prof.  Waldeyer  of  Berlin  is  having  an  electric  Microscope 
constructed  in  Vienna  for  electric  light  demonstrations.  We  presume  this 
instrument  is  to  take  the  place  once  occupied  by  the  Solar  Microscope."] 

Scientif,  News,  I.  (1888)  p.  52. 
Ml  NOT,  0.  8.— American  Xioroicopes— A  Complaint. 

[A  very  sweeping  condemnation  of  American  Microscopes,  and  a  recommenda- 
tion to  Americans  to  purchase  only  European  ones.] 

Science^  1887,  December  2nd. 

[Comments  on  same  in  Microscope,  VIII.  (1888)  pp.  20-2 ; 

Amer.  Mon.  Micr.  Joum.,  IX.  (1888)  p.  15;  Sot.  Gazette,  XIII.  (1888)  pp.  38-9  ; 

Qvsen's  Micr.  Ball.,  IV.  (1887)  pp.  41-8.] 

(8)  Bye*pidoes  and  OlijeotiTes. 

Apoohromatic  0bjectiye8.t — ^We  give  Mr.  K  Gnndlach's  paper  on 
this  subject  in  extenao^  for,  like  his  previous  papers,  any  attempt  at 
abstract  would  conflict  with  the  proper  appreciation  of  his  views. 

**The  almost  generally  prevailing  opinion,  that  the  Microscope 
objective  has  been  brought  so  near  to  p^ection  as  to  leave  little  or 
nothing  for  its  farther  improvement,  has  been  greatly  modified  by  the 
appearance  of  new  and  superior  material  of  which  to  construct  optical 
lenses — ^the  apoohromatic  glass  of  Schott  &  Ck).,  of  Jena,  (Germany. 
The  fact  that  this  new  glass  has  solved  the  long-pending  problem  of 
removing  or  reducing  the  secondary  spectrum,  has  naturally  aroused  the 
most  sanguine  hopes  for  a  general  improvement  of  the  Microscope 
objective.  These  hopes  would  doubtless  long  ago  have  been  realized, 
through  the  efforts  of  the  able  opticians  of  the  world,  if  the  new  glass 
did  not  have,  aside  from  the  great  virtue  of  reducing  the  secondary 
spectrum  to  a  minimum,  some  serious  drawbacks  not  connected  with 
other  optical  glass.  In  fact,  if  the  new  glass  were,  or  could  be  made,  in 
every  respect  similar  to  the  ordinary  optical  glass,  the  objectives  could 
be  made  of  it  in  exactly  the  same  manner  and  after  the  same  formulad  as 
they  are  now,  and  their  optical  qualities  would  be  just  the  same  in  every 

*  In  the  specification  to  the  patent  of  1884  the  member  of  parliament  was  only  to 
have  the  ^  facts  and  figures  relating  to  the  subject  of  his  speech." 

t  Bead  before  the  American  Society  of  Microsoopists,  Pitlsbnrg,  August  SOtli, 
1887.    The  Microscope,  viii.  (1888)  pp.  6-8. 

1888.  X 
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rospeot,  bat  with  the  secondary  dpeotmm  coiiBiderably  rednoed,  and, 
consequently,  the  definition  greatly  improved.    But,  onfortnnately,  this 
is  not  the  case.    In  my  paper  at  last  year's  meeting,  I  pointed  ont  th^ 
fact,  derived  from  figures  of  the  refraotiye  and  dispersive  powers  of  the 
new  glass,  as  famished  by  the  makers,  that  the  proportions  of  powers 
were  sach  as  to  reqaire  extremely  short  corvatores,  which  woald  produce 
a  very  ii^'urioas  amount  of  aberrations  of  the  second  order,  and  that  this 
error  woald  probably  overbalance  the  advantages  of  the  redaced  secondary 
spectrum.     Since  that  time,  however,  I  have  tried  the  glass,  and  found 
my  assertion  to  be  correct.     Indeed,  it  could  not  well  be  otiierwise,  as 
figures  seldom  lie.    In  fact,  it  would  be  impossible  to  construct  from 
the  new  glass  Microscope  objectives  of  superior  quality  after  the  usual 
or  known  plans.    Our  present  low  powers,  for  instance,  from  1/2  in. 
down  to  8  or  4  in.,  are  now  almost  universally  constructed  after  the 
dialytio  principle,  being  two  widelynseparated  systems,  each  consisting 
of  a  crown  and  flint  glass  of  moderate  optical  powers  and  forming  an 
achromatic  lens,  or  Nearly  so,  for  itself.    This  objective  has  almost 
perfect  optical  symmetry,  and  forms,  therefore,  a  very  even  and  flat  field 
of  fine  definition  and  brilliancy.    No  addition  of  lenses,  nor  any  change 
of  form  could  improve  this  objective,  but  would  rather  impair  its  quality. 
But  the  new  apocbromatic  glass  is  entirely  unfit  for  this  form  of  objective, 
for  the  reasons  heretofore  given.    I  was  led,  therefore,  to  consider 
whether  another  form  of  construction  could  be  found  to  which  the  new 
glass  could  be  advantageously  adapted,  and  I  have  succeeded  in  solving 
Uie  problem  so  completely  that,  for  theoretical  reasons,  I  do  not  hesitate 
to  claim  my  new  formula  to  be  the  only  proper  one  for  the  new  glass. 
My  new  apocbromatic  objectives  contain  at  least  one  triple  lens  of  my 
new  construction,  adapted  to  the  new  glass.    The  1/8  in.  is  a  homo- 
geneous-immersion objective  of  1  *  42  N.  A.,  and  1/50  in.  working  distance. 
It  contains  two  triple  systems  and  two  single  lenses,  of  which  the  back 
system  is  constructed  after  my  new  invention.    Of  this  objective  seven 
lenses  are  made  of  the  new  apocbromatic,  and  the  eighth  of  another  new 
glass.    The  1/4  in.  is  a  dry  working  objective  of  100°  aperture.    It  is  a 
three-system,  and  all  but  one  of  its  lenses  are  made  of  ttie  apocbromatic 
glass,  tiie  back  system  being  a  triplet  of  my  new  form.    The  low  powers 
are  constructed  after  the  diedy  tic,  and  ooufflst  of  two  triplets,  both  of  my 
new  form.    Thus  these  objectives  are  made  entirely  of  the  new  apo- 
cbromatic glass.     These  new  dialytic    objectives,  aside  firom  being 
practically  entirely  free  from  any  disturbing  colour,  and  in  every  other 
respect  fully  equal  to  the  ordinary  dialytic  of  the  best  quality,  are  fiir 
superior  to  any  objective  in  flatness  of  field,  and  are  therefore,  unlike 
the  European  apodiromatic  objectives,  in  less  need  of  *  compensating 
eye-pieces '  than  the  best  ordinary  objectives. 

As  a  very  important  advantage  of  the  new  apocbromatic  objectiTe 
over  the  ordinary  one,  I  regard  the  absence  of  a  separate  chemical  focus, 
which  quality  makes  the  objective  especially  adapted  to  photographic 
work.  A  1  in.  has  recently  been  tested  photographically,  with  a  distinoe 
of  U  feet  between  the  objective  and  the  image,  and  not  a  trace  of  the 
usual  difference  between  the  visual  and  active  foci  could  be  found,  and 
the  resulting  picture  was  of  unusual  sharpness  and  brilliancy.'' 

Dr.  F.  L.  James  says  *  that  **  one  immense  advantage  which  these 

*  St.  Louis  Med.  and  Surg.  Joum.,  liii.  (1887)  pp.  856-7. 
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objeotiyes  possess  orer  those  of  Zeiss  and  other  makers  is  that  they  do 
not  require  a  specially  constructed  and  corrected  eye-piece,  but  give 
equally  good  results  with  any  well-constructed  Haygbenian  ocular." 

Cheap  Objeotiyes.* — Is  there  not  a  little  something  wanting  in  the 
following  recommendation  of  an  objectiye  which  we  quote  from  a  learned 
contemporary?  ''The  oil-immersion  objectiye  is  remarkable  for  its 
**  powers  of  definition ;  it  has  been  tested  against  many  of  Leitz's,  which 
^  hitherto  haye  been  the  cheapest  obtainable,  and  has  been  found  superior 
**  to  them.     This  is  Mgh  praiae,  as  the  price  of  the  two  is  the  same." 

GirroBD,  J.  W.— Apoohromatie  Olijootiyes. 

JourtL  of  MicroBoopy,  L  (1888)  pp.  9-11. 

(8)  niiuninatinff  and  other  Apparattui. 

Oeissler's  Culture  Tubes-f  —  Br.  O.  Brefeld's  researches  on  BaciUua 
tuhUUa  were  undertaken  with  the  apparatus  of  G.  F.  Geissler,  shown  in 
fig.  45. 

FiQ  45. 

i 


A  glass  tube  of  nearly  capillary  diameter  widens  in  the  centre  in  the 
form  shown  at  A,  the  upper  and  lower  sides  approaching  each  other  so 
closely,  that  there  is  only  a  yery  small  space  between  them.  A  drop  of 
liquid  drawn  through  the  tube  remains,  by  capillary  attraction,  in  the 
centre  without  drying  up,  and  can  thus  be  easily  subjected  to  examina- 
tion by  the  strongest  objectiye. 

OfAket  forms  haye  dissimilar-tubes,  as  shown  at  B  or  0 ;  the  centre  in 
the  latter  10  open  b^ieath  and  fastened  upon  a  glass  plate,  whilst  another 
smaller  aperture  aboye  is  intended  to  take  Uie  glass  coyer  with  the 
olgect  in  a  hanging  drop. 

Chts  and  Hoist  Chambers.— It  is  often  necessary  to  ascertain  the 
influence  of  yarious  gases  upon  the  objects  under  examination,  and  for 
this  purpose  yarious  deyices  haye  been  made  use  of,  known  as  '^gas 
chambers."  |  The  different  forms  of  *' culture  cells"  are  readily  con- 
yertible  into  gas  chambers,  and  a  great  yariety  of  suggestions  haye  been 

•  Brit  Med.  Joura.,  1887,  Na  1391.  p.  470. 

t  Beiioht  fiL  d.  Wias.  Instramente  a.  d.  Berliner  GewBrbeauBstellong  im  Jahre 
1879  (Lowenhen),  1880,  pp.  804-5  (1  fi^.). 

X  C.  Bobin  deaoribeB  PoiBetulle's  '*  Porte-objet  pnemnaiiqae"  of  1882,  as  the  first 
known  **  gas  chamber."  This  was,  however,  a  copper  box  (with  two  apertures  dosed 
with  class)  in  connection  with  an  air-pump  to  experiment  upon  the  effects  on  livinp: 
organisms  of  condensing  or  rarefying  the  air.  Cf.  'Traite  da  Microscope,'  1877, 
pwl59. 

X  2 
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made,  indnding  those  of  Strieker^*  who  oonyerted  his  pnity  cell  so  as  to 
make  it  available  for  gas,  by  the  simple  process  of  introdacing  two  small 
glass  tubes  through  the  putty,  and  a  second  form,  with  a  mercurial 
valve,  which  he  f  adapted  from  Etthne.  Earless  used  two  glass  slides, 
the  sides  of  which  were  cemented  together  so  as  to  keep  them  about 
0  *  5-1  mm.  apart ;  the  two  ends  were  fixed  in  pieces  of  cork,  and  two 
tubes  passed  through  the  corks  communicating  with  the  space  between 
the  slides.  Kuhne's  was  a  small  glass  box  into  which  two  tubes  were 
led.  Huizinga  |  used  a  glass  tube  with  a  bulb  in  the  centre,  ground  off 
above  and  below  so  as  to  have  two  openings,  both  of  which  were  closed 
by  cover-glasses,  the  object  being  placed  on  the  under  side  of  the  upper 
one.  Heiderihain's  §  was  a  square  metal  box  with  apertures  closed  by 
glass  plates.     T.  TT.  Engdmann'a  ||  was  also  similar. 

The  following  forms  have  not  yet  been  described  in  English : — 
BoUcher  %  suggests  the  apparatus  shown  in  fig.  46,  consisting  of  a 
short  piece  of  tube  0,  and  two  tubes  A  and  B,  all  cemented  to  a  slide. 

Fig.  46. 


In  Strecker's  **  (fig.  47)  a  hollow  space  with  a  sroove  A  is  cot 
away  from  a  thick  glass  plate,  and  is  surrounded  by  a  glass  ring  of  pro- 
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portionate  height  cemented  to  the  plate.  At  two  opposite  points  of  the 
latter,  and  along  Uie  diameter  of  the  plate,  are  shallow  grooves  in  whi(^ 
are  cemented  the  glass  or  metal  tubes  B  and  0  extending  as  &r  as  the 
groove  A ;  one  of  these  is  connected  with  the  gas  reservoir  by  means  of 
a  guttapercha  tube.    The  object  is  suspended  in  the  central  space  D. 

*  'Manual  of  Human  and  OomparatiTe  Histology/  transl.  b^  Power,  1870, 
pp.  viii.-ix.  (1  flflf.).  t  Op.  oit.,  pp.  xi.-xii.  (1  fig.). 

t  Med.  Centralbl.,  1867,  p.  675. 
§  Thanhoffer'a  Das  Mikroskop,  1880,  pp.  86-7. 


Q  JeDaiaoh.  Zeitf>chr.  f.  Med.  u.  Naturwiss.,  iv.  (1868)  pp.  331-3, 
1  Dippel's  Doa  Mikroskop,  1882,  p.  663  (1  fig.).  **  Ibid.,  i 


pp.  663-4  (1  fig.). 
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l^Tof.  Banmer  *  lecomineiided  the  apparatus  shown  in  fig.  48.    A 
brass  plate  h  has  a  circular  aperture  of  2  cm.  closed  with  a  plate  of  glass, 


Fio.  48. 


to  which  is  fixed  a  smaller  glass  disc  a,  so  as  to  leave  a  circular  groove  c. 
When  the  cover-glass  is  put  on  there  is  0*1  mm.  between  it  and  the 
upper  sur£EM^  of  &e  disc.  Two  holes  pierced  through  the  brass  plate 
longitudinally  admit  and  draw  off  the  gas. 

M.  A.  Nachei  improved  on  this  bj  the  gas  chamber  shown  in  figs.  49 
and  50,  which  has  the  advantage  that  the  glass  on  which  the  liquids  to 

Fio.  49. 


Fig.  50. 


be  examined  are  placed  can  be  raised  or  lowered  by  a  fine  micrometric 
screw  let  into  the  thickness  of  the  metal  plate.  By  this  means  the 
thickuess  of  the  layer  of  liquid  beneath  the  cover-glass  can  be  increased 
or  diminished. 

The  modified  cells  of  Nachet  (for  allowing  culture  'systems  to  be 
multiplied  indefinitely)  which  we  described  at  p.  708  of  Vol.  III.  (1880) 
are  shown  in  fig.  51.  These  were  specially  intended  for  use  with  the 
Chemical  Microscope,  where  the  objective  is  beneath  the  slide.  A  brass 
plate  is  attached  to  the  stage  and  holds,  by  clips,  the  glass  slip  to  which 
the  gas  chamber  is  attached.  This  consists  of  a  glass  ring  and  two 
tubes  in  one  piece.  The  bottom  of  the  ring  is  closed  by  a  piece  of 
cover-glass,  and  is  cemented  over  an  aperture  in  the  slide.  The  body- 
tube  and  objective  of  the  Chemical  Microscope,  it  will  be  remembered, 


•  *Tiait^  tedmique  d'Hlatologie,'  1875,  pp.  44-5  (1  fig.). 
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Fig.  51. 


moves  over  the  stage,  so  that  the  complete  immobility  of  the  object  is 

assored.     "If  one  reflects  on  the  necessity  of  attaching  indiambber 

tubes  to  two  glass  tabnlnree,  and  to 
be  certain  of  the  perfect  immobility 
of  certain  anatomical  elements,  tb^ 
advantage  of  such  an  arrangement 
will  be  readily  understood.  Ex- 
periments in  the  culture  of  fermentSi 
the  absorption  of  gases,  the  rarefiuv 
tion  and  compression  of  air  are 
thus  greatly  facilitated."  * 

The  most  complete  form  of 
apparatus,  however,  f<^  experi- 
menting with  gases  is  the  Stneker^ 

Sanderson  hot  stage,  which  is  described  and  figuied  in  this  Journal, 

1887,  p.  309,  fig.  68. 

To  allow  of  a  rapid  change  of  gases,  Lancaater^i  apparatus  f  (fig.  52), 

made  out  of  a  watch-glass,  had  two  glass  tubes  for  ihe  entrance  of  the 

Fm.  52. 


These  were  connected  with  indiambber  tubes  provided  with 
spring  clips,  so  that  different  gases  could  be  experimented  with  in  rapid 
succession. 

Fig.  53. 

e 


Hansen^i  Moist  Chamber  X  is  shown  in  fig.  53,  where  A  is  a  glass 
plate  with  a  central  aperture  F,  and  having  two  rings  0  and  R     The 


•  Catalofirue.  1886 
t  Meddelelser  fra  < 


>p.  33-5  (2  figs.). 

)arlsberg  Laboratoriet,  1881,  ppflSi-^  (2  figs.),  wil 


t  Dippel,  op.  dt.,  p.  664  (I  fig.)- 

itn  Jmnoh 
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object  18  placed  on  a  coyer-glass,  which  is  cemented  with  vaseline  to  tb^ 
lower  side  of  A,  closing  the  opening.  The  space  between  the  two  rings 
is  filled  with  water.  Two  tubes  at  D  admit  air  or  gas  to  the  interior, 
and  the  top  of  the  outer  ring  is  closed  at  E  by  a  coyer-glass  cemented 
on«  It  is  claimed  that  it  combines  the  advantages 
of  the  moist  chambers  of  Bottcher  and  Banner. 
The  nutrient  fluid  has  a  free  surface,  as  in 
Bottcher's,  but  faces  upwards  instead  of  down- 
wards, an  advantage  in  many  cases ;  and,  as  in 
Banvier's,  is  steady.  It  resembles  Banvier's  in 
having  the  water,  which  assists  in  preventing  the 
evaporation  of  the  nutrient  fluid,  separated  from  it 
The  construction  allows,  moreover,  of  a  new  fluid 
being  introduced,  and  parts  of  tiie  old  one  re* 
movedf  without,  at  least  in  certain  conditions, 
disturbing  the  vegetation.  It  is  possible,  there- 
fore, to  commence  the  culture  with  a  single  cell, 
and  proceed  gradually  to  a  large  mass.  The 
chamber  can  be  used  only  with  Microscopes  where 
the  objective  is  below,  and  the  illuminating  mirror 
above  the  ol^ect  which  is  being  examined. 

Dr.  T.  B.  Lewis'i  Moist  Slide*  is  shown  in 
fig.  54.  Two  semicircles  of  asphalt  varnish  were 
brushed  on  the  slide,  one  being  rather  larger  than 
the  other,  so  that  the  ends  of  one  hfdf-circle 
might  overlap  the  other,  but  not  so  closely  as  not 
to  permit  the  entrance  and  exit  of  air.  When  nearly  dry  a  minute 
quantity  of  growing  fluid  was  placed  in  the  centre,  upon  which  a  few 
spores  were  sown,  a  cover-glass  being  placed  over 
it,  which  adhered  to  the  semi-dried  varnish.  The 
slide  was  placed  under  a  bell-glass,  kept  damp  by 
being  lined  with  moist  blotting-paper. 

Dr.  Maddox*$  Slide  is  shown  in  fig.  55.  A 
strip  of  tinfoil  is  cut  into  two  U-shaped  pieces, 
one  being  larger  than  the  other,  so  that  when  the 
smaller  is  pk^ed  upside  down  Q  ^t  will  fit  loosely 
inside  the  upright  portion  of  the  other.  These 
are  fixed  in  this  position  on  a  glass  slide  with  a 
little  varnish,  over  which  a  thin  cover-glass  is  so 
arranged  that  the  only  air  or  foreign  matter 
which  can  reach  the  preparation  must  pass  up 
the  ''chimney"  thus  formed,  between  the  inner 
margin  of  the  larger  strip  of  the  tinfoil,  and  the 
outer  one  of  tiie  smaller.  The  arrows  indicate  the 
spaces  left  open  for  the  admission  of  air. 

Bertrand's  Eefractometer.t— ^Mr.  K  Mallard  finds  that  this  instru- 
ment i  requires  certain  corrections  due  to  the  fact  that  the  lower  surface  of 
the  hemispherical  lens  does  not  pass  exactly  through  the  axis  of  rotation. 

*  'Beport  on  the  Microsoopio  Objeote  found  in  Cholera  Evaouatioiis,  &c.,'  1870, 
p.  17  (1  fig.)- 

t  Bull.  8oc.  Franc.  Mineral.,  ix.  (1886)  pp.  167-71.  Of.  Neues  Jahrb.  t 
Mineral.,  i.  (1888)  Ref.  p.  10.  X  See  thia  Journal,  1887,  p.  469. 


Fio.  55. 


Digitized  by  VjOOQ IC 


292  SUUUABT  OF  OnSBSNT  BBEDfiABOHBB  BBLATDTQ  TO 

If  the  insinunent  is  in  perfect  adjustment,  the  readings  are  expressed  by 
the  formula  n  =  N  sin  0,  where  n  is  the  index  required,  N  is  the  refractiye 
index  of  the  hemispherical  lens,  </>  is  the  angle  between  the  position  <^ 
the  lens  for  total  reflection,  and  that  in  which  its  base  is  perpendicular  to 
the  axis.  The  apparatus  must  be  graduated  by  experiment,  and  the 
value  of  N  is  found  by  observing  some  substance  whose  index  ia 
known.  If  N'  and  0'  are  the  observed  values,  and  v/  their  enors,  the 
above  equation  becomes  n  =  (N'  +  0  ^  (^'  "I"/))  o'  expanding  and 

neglecting  terms  of  the  second  order -tj  —  N'tan^'  =  vtan^'-j-ZN*. 

From  this  formula  N  and  /  are  determined  by  observation  of  a  number 
of  known  substances. 

In  the  refractometer  examined  by  M.  Mallard  f=V  4A\  but  when 
the  correction  was  applied,  indices  of  refiraction  were  given  correctly  to 
two  or  three  units  in  the  fourdi  place  of  decimals. 

Apparatus  for  Hiorophysical  Investigations.*  —  The  following 
notes  are  by  Dr.  O.  Lehmann : — 

Warming  and  preserving  the  objects. — Fine  wire  gauze  should  be  used 
with  the  auUior's  crystallization  Microscope  to  prevent  the  cracking  of 
the  slide  during  the  heating  of  the  object  To  preserve  the  object  the 
author  runs  a  drop  of  paraflELn  round  the  edge  of  the  watch-glass  which 
covers  it,  by  which  it  is  then  hermetically  inclosed.  For  sudden  cooling 
it  is  advisable  to  use  mercury,  in  which  the  slide  is  immersed  with  the 
cover-glass  downwards. 

Change  of  solubility  hy  pressure. — A  Cailletet  pump,  filled  with 
glycerin,  is  connected  by  means  of  a  long  copper  capillary  tube  with  a 
glass  capillary,  which  is  cemented  on  the  stage  of  the  Microscope  with 
shellac.  The  glass  tube  is  previously  filled  with  a  hot  saturated  solution 
and  the  end  of  the  tube  is  then  sealed.  The  capillary  is  placed  in  a 
drop  of  oil  on  the  stage,  and  covered  with  a  flat  watch-glass.  After 
waiting  until  the  conditions  are  constant,  the  pressure  is  suddenly  raised 
to  800  atmospheres,  and  so  maintained ;  any  crystal  in  the  capillary  is 
then  seen  to  be  slowly  increasing  in  size ;  'lEbfter  a  few  minutes  this  growth 
ceases,  and  if  the  pressure  is  then  withdrawn  re-solution  will  commeuoe, 
the  edges  and  comers  becoming  rounded,  and  the  faces  corroded. 

Microscopic  determination  of  capillary  pressure. — A  fine  capiUaiy  tube 
of  a  diameter  less  than  0  *  001  mm.  is  connected  with  an  apparatus  for 
regulating  the  pressure.  The  apparatus  consists  of  two  receivers,  one 
filled  with  compressed  and  the  otiier  with  rarefied  air,  both  connected 
with  the  capillary  by  means  of  cocks.  The  pressure  is  measured  by  a 
large  mercurial  manometer.  The  end  of  the  capillary  tube  having  boen 
brought  into  a  drop  of  water  upon  a  slide,  and  covered  with  a  cover- 
glass,  the  pressure  is  regulated  so  that  the  water  which  has  entered  the 
tube  is  just  driven  back  to  the  aperture.  The  author  has  used  pressoreB 
of  nearly  five  atmospheres. 

It  may  be  also  proved  by  this  apparatus  that  the  capillary  attraotion 
and  viscosity  diminish  as  the  temperature  increases.  The  diameters  of 
very  fine  tubes  are  determined  by  immersing  them  in  a  liquid  having  the 
same  index  as  the  glass  of  which  they  are  made,  and  measuring  with  an 
eye-piece  micrometer. 

•  Zeiteohr.  f.  Kryst,  xU.  (ISS7)  pp.  377-410.  Cf.  Zeitecbr.  I  Wias.  Mikr.,  iv. 
(1887)  pp.  115-28. 
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Microicopie  determination  offfapaur  tensions, — ^Tbe  method  consists  in 
introducing  the  vapoor  into  a  U-tube,  one  leg  of  which  is  closed,  whild 
the  other  is  connected  with  two  receivers  containing  compressed  and 
rarefied  air  respectiyelj ;  for  microscopic  measurement  the  U-tube  is  a 
capillary,  its  horisontal  part  is  immersed  in  a  water  or  paraffin  bath,  and 
examined  by  a  Microscope  with  horizontal  tube  bent  at  a  right  angle 
near  the  objective.  The  use  of  capillary  tubes  has  the  advantage  that 
minute  quantities  of  the  substance  are  employed  and  can  be  examined 
under  very  high  pressures.  The  observation  should  be  made  when  the 
vapour  volume  is  as  large  as  possible  in  comparison  with  the  expansion 
of  the  liquid  in  contact  with  it. 

Microscopic  determination  of  (he  (hermal  expansion  of  liquids. — For 
this  purpose  a  similar  apparatus  is  used  except  that  the  U-tube  is 
replaced  by  another,  one  leg  of  which  terminates  in  a  funnel  and  ground- 
glass  stopper,  while  the  o^er  has  a  horizontal  capillary  tube  projecting 
from  it  to  contain  the  experimental  liquid.  This  tube  can  be  maintained 
at  a  constant  temperature  by  a  water  or  oil  bath,  and  is  observed  by  the 
horizontal  Microscope ;  it  is  filled  by  heating  to  expel  the  air  and  then 
forcing  the  liquid  in  by  pressure  from  one  receiver;  the  superfluous 
liquid  is  then  removed  and  the  remainder  of  the  tube  filled  through  the 
fimnel  by  suction  from  the  other  receiver  with  some  coloured  fluid. 
Coloured  glycerin,  for  example,  may  be  used  in  examining  the  expansion 
of  carbon  cUsulpbide,  the  movements  of  the  point  of  junction  between 
the  two  liquids  being  followed  by  the  horizontal  Microscope. 

Microscopic  determination  of  compressibility, — For  this  Uie  author  uses 
the  GaiUetet  apparatus;  the  liquid  is  contained  in  a  vessel  like  a 
thermometer,  the  end  of  which  is  inserted  into  the  glass  capillary  used 
for  liquefying  gases. 

K  L  A  A  T80H,  H.— Ein  neuei  Tm*««i<t**i  fOr  mikroskopisohe  Arbelten. 

[Badial  miorometer.]  Anat,  Angeig.,  1887,  pp.  632-4. 

(4)  Fhotomloroflrraphy. 

Photomicrography  of  Chemical  Preparations.* — ^Dr.  O.  Lehmann 
recommends  the  use  of  oblique  illumination  and  the  colouring  of  the 
preparations ;  in  photographing  crystals  it  is  important  that  they  should 
appear  upon  a  dark  ground,  and  tibis  is  best  effected  by  the  Topler  con- 
trivance as  construct^  by  Seibert,  in  which  half  the  field  is  darkened  by 
a  screen  below  the  stage,  and  the  other  half  by  a  screen  above  the  eye- 
piece. As  crystals  cannot  be  coloured  like  organic  preparations,  it  is 
best  to  use  polarized  light  with  doubly  refracting  crystals  at  any  rate. 
By  using  the  nicols  parallel,  or  not  crossed,  the  crystals  are  made  to 
appear  bright,  dark,  or  coloured  upon  a  bright  or  dark  field. 

Heuhaus's  Photomicrographic  Camera.— Dr.  B.  Neuhaus's  camera 
is  claimed  to  be  distinguished  from  others  which  serve  the  same  purpose 
by  the  fact  that  it  can  be  extended  to  the  length  of  180  cm.,  and  that  the 
focusing  of  the  Microscope  can  be  simply  effected  for  any  length  of  the 
camera. 

It  consists  of  bellowB  Ij^  metre  in  length  divided  into  two  parts,  so 
that  one  can  be  kept.compreissed  when  the  other  is  completely  extended, 
and  it  can  be  clamped  at  any  desired  length.    The  guides  in  which  the 


•  Loc  oit. 
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bellows  and  its  frames  nm  are  made  to  slide  into  one  another,  and  when 
the  camera  is  completely  closed  they  can  be  placed  under  tiie  base  on 
which  the  Microscope  stands,  so  as  to  be  out  of  the  way.  The  Microscope 
used  for  photomicrographic  work  is  fixed  to  a  slide  which  moTes  between 
guides  on  the  base  in  snch  a  way  that  the  tube  is  horizontal,  and  is 
directed  to  the  centre  of  the  camera,  the  optic  axis  of  the  Microscope 
passing  through  the  centre  of  the  sensitive  plate.  The  Microscope  may 
at  any  time  be  removed,  to  be  nsed  for  other  purposes,  and  can  be  rapidly 
and  easily  clamped  in  tiie  right  position. 

To  a^'ust  an  object,  the  front  of  the  camera  which  is  nearesi  to  the 
Microscope,  together  with  the  partly  conical  tube  of  80  cm.  length,  which 
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is  provided  with  internal  diaphragms,  is  drawn  out,  the  Microscope  is 
pushed  in  on  its  slide  until  its  end  approaches  the  aperture  of  the  conical 
tube,  the  lamp  or  other  source  of  light  is  then  adjusted,  and  the  object 
is  adjusted  in  accordance  with  the  directions  of  Dr.  Neuhaus,  which  are 
supplied  with  the  camera,  the  camera  front  is  replaced  and  damped,  and 
the  light-proof  connection  between  the  camera  and  Microscope  is  fixed 
in  its  place. 

The  fine-adjustment  is  effected  by  a  curved  forked  damp  made  of 
watch  spring,  the  two  ends  of  which  take  into  the  milling  of  the  micro- 
meter screw ;  two  strings  are  attached  to  the  clamp,  and  passing  over 
ptdleys  on  the  right  and  left  hand,  traverse  the  whole  length  of  the 
camera,  and  are  fastened  to  a  wooden  rod ;  the  strings  can  be  rolled  or 
unrolled  upon  the  rod  so  that  the  latter  always  hangs  in  front  of  the 
camera.  When  the  camera  is  drawn  out  the  string  is  lengthened  by 
unrolling  it.  By  pulling  upon  the  one  string  or  the  other  the  micro- 
meter screw  is  made  to  turn  to  the  left  or  right.  In  this  wav  the  fine- 
adjustment  is  made  without  any  inconvenient  connecting  rods,  and  can 
be  effected  directly  by  one  hand,  while  the  other  is  engaged  with  the 
focusing  lens;  the  motion  obtained  by  the  clamp  on  fiie  micrometer 
screw  is,  it  is  claimed,  quite  fine  enough  to  secure  the  complete  sharp- 
ness of  the  image. 

The  plates  which  can  be  used  are  13  x  21  cm.,  or  half  that  size. 
With  the  arrangement  of  the  source  of  light,  illuminating  lens,  and 
Microscope  described,  impressions  may,  it  is  said,  be  taken  of  Bacteria 
X  1000  with  an  ordinary  petroleum  lamp  and  an  exposure  of  a  few 
minutes.  With  direct  sunlight  an  exposure  of  a  few  seconds  is  enough 
even  with  the  highest  powers. 
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'Large  Photomiorosoope.'*^ — ^Dr.  S.  T.  Stem's  instmment 
(fig.  57)  consists  of  a  "  parallactic  tripod,  to  which  the  camera  B  is 
attached  by  a  ball-and-socket  joint  C.  The  triple  tube  D  has  a  ring/ 
connected  with  E,  which  has  a  slot  by  which  it  can  be  moved  up  and 
down  on  a  pin  in  one  of  the  legs  of  the  tripod.  The  optical  part  is  at  F, 
consisting  of  an  objective  e,  coarse-adjustment  a,  fine-a^jnstment  &,  and 

Fio.  57. 


condenser  d.    An  arm  at  c  carries  a  reflector  or  lamp.    The  apparatus 
can  be  extended  so  as  to  give  a  length  of  Ij^  metres  from  A  to  cL 

Photomicrographs  of  Diatoms. — MM.  A.  Troan  and  O.  Witt  have 
just  issued  a  work  beautifully  illustrated  by  photofloraphs  taken  from 
nature  <^  the  fossil  diatoms  from  Jeremie,  HaytL  Full  details  of  Hie 
processes  employcGT  are  given  in  the  introduction. 

The  peculiarity  of  £eir  method  consists  in  first  photographing  the 

*  Btein'B  *  Das  Lioht  im  DieoBte  Wiss.  Fonohimg/  2nd  ed.  1885,  pp.  177-8  (1  fig.). 
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object  with  a  magnifioation  of  not  more  than  100  diameters,  and  after- 
wfurda  reprodacing  it  magnified  five  timee  so  as  to  obtain  a  photograph 
magnified  500  diameters  proper  for  photo-printing.  Fine  details  are 
thus  brought  ont,  invisible  to  the  naked  eye  in  the  smaller  photograph. 

Oryital  PaliM  Photogxaphie  BrhtWtlftn, 

[Special  Certificate  in  Claas  F.  (General  Applianoee  and  Plant)  <*  awarded  to 
James  Swift  ft  Son  for  Appaiatiu  and  Microsoopes  arranged  for  Photo- 
miorography.*^ 

Joum.  and  Trans,  Phot,  8oc,  Gr,  Britain,  XIL  (1888)  p.  80. 

Jbsbbioh,  p.— Die  Xikronhotographie   anf  Bromfli]]>ergelatine  bei  natfirliehem 

and  kflnitliehem  LicJite  nnter  gaai  beeonderer  Berflekiichtisaag  dee  Kalk- 

liehtee.    (PLotomiorography  by  the  bromo-eilTer  gelatin  process  with  natural 

and  artificial  light,  with  special  reference  to  the  limelight) 

xiT.  and  246  pp.  (4  photomicrographs  and  60  fig8.X  8?o,  Berlin,  1888. 
XnSsel's  Photomiorographi. 

[Note  on  some  photomiorogiaphs  of  animals  and  plants,  taken  by  the  oxy- 
hydrogen  light] 

Zeitschr.  /.  Naturwisi,,  LX.  (1887)  p.  481. 

(6)  Kicroacopioal  Optica  and  Xanipnlation. 

Advantages  of  a  Knowledge  of  the  Theory  of  the  Hicrosoope. — 
Dr.  W.  H.  Dallinger  writing  *  on  the  English  translation  of  Nageli  and 
Sohwendener's  *  The  Miorosoope  in  Theoiy  and  Practicey'  sa^  that  it 
«<  opens  to  Eogli^  readers  an  entirely  new  pa^  in  miorosoopical  litera- 
tnie.  It  leads  the  way  in  supplying  a  want  whieh  every  thorough  micro- 
soopist  has  realized  lor  the  last  twenty  years.  In  a  oomnlete  form  this 
treatise  has  been  aooessible  to  the  (}ennan  reader  for  at  least  ten  years. 
The  absenoe  of  it,  or  an  equivalent,  in  the  English  language  has  been  m 
most  serious  drawback  to  tiie  advancement  of  the  highest  optical  work  in 
English  Microscopes.  In  optical  manipulation,  the  English  optician  at 
his  best  proves  not  only  equal  to  any  in  the  world,  but  in  the  highest 
class  of  work,  has  shown  lately  that  he  takes  a  foremost  plaoe.  But 
with  no  attempt  on  the  part  of  English  mathematicians  and  microsoopista 
to  become  masters  and  expounders  of  the  theoiy  of  the  Microscope  and 
of  microscopic  vision,  the  practical  optician  can  make  no  real  advance. 
English  '*  stands,"  and  those  made  in  America  on  English  models,  are  of 
exquisite  construction,  and  are  quite  equal  to  our  present  necessities ; 
but  for  all  the  great  advances  and  improvements  that  have  been  made  in 
Engliih  object-glasses  during  the  last  fifteen  years,  we  are,  for  all  practical 
purposes,  primarily  indebted  to  Germany.  And  this  is  readily  explained 
by  tiie  fact  that  the  Oerman  specialists  have  made  a  systematic  and  per«> 
sistent  study  of  the  tiieory  of  the  Microscope. 

*'  It  is  not  forgotten  that  it  was  to  the  suggestion  of  Mr.  J.  W. 
Stephenson  tiiat  we  ore  indebted  for  the  invaluaUe  improvements  that 
belong  to  the  homogeneous  system  of  lenses.t  But,  without  doubt,  it 
was  on  account  of  the  insight  which  a  study  of  the  theory  of  mioroscopio 
vision  brought  with  it,  that  Mr.  Stephenson  perceived  at  onoe  the 
advantages  of  great  numerical  aperture,  and  the  new  way  to  obtain  it. 
Moreover,  it  is  certain  that  Prof.  Abbe  was  approaching  this  very 
method  of  employing  lenses,  though  from  another  point,  and  not  in  so 
direct  a  way.  It  would  have  been  shortly  reached  $y  him,  there  can  be 
but  little  question;  but  when  it  was  reached,  wlmt  did  a  oonstant^ 
enthusiastic,  and  laborious  study  of  the  theoiy  of  the  Miorosoope  carry 

*  Nature,  xxxviL  (1887)  pp.  171-2.  f  See  this  Journal,  1878,  p.  51. 
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with  it?  A  perception,  that  with  glass  of  greater  range  of  refractive 
and  dispersive  indices  than  any  we  possessed,  we  might  not  only  secure 
great  numerical  apertures,  but  secure  them  devoid  of  all  coloar;  that 
we  could  not  only  annul  the  primary,  but  also  the  secondary  and  tertiary 
spectra.  It  need  not  surprise  us  then,  that  in  a  countiy  where  such 
splendid  theoretical  and  mathematical  work  had  been  done  by  experts  on 
l£e  principles  of  microscopic  lenses  and  the  laws  of  their  construction 
and  use,  even  the  Government  should  be  convinced  that  the  time  to  aid 
the  optical  expert  had  come ;  that  theory  had  demonstrated  the  practical 
possibility  of  a  great  improvement  in  ihe  construction  of  lenses.  The 
sum  of  60001.  was  granted  by  the  German  Government  to  Abbe  and  his 
collaborateurs,  and  with,  as  we  have  reason  to  believe,  an  equivalent 
outlay  on  Abbe's  own  part,  the  new  glass  was  prepared ;  and  the  new 
apochromatic  lenses  with  their  systems  of  compensating  eye-pieces 
devised. 

'*  It  is  in  no  spirit  of  boast,  but  rather  in  a  spirit  of  humiliation  and 
regret,  that  we  say  that  we  have  examined  many  of  these  apochromatic 
objectives  of  all  the  powers  made  in  Germany,  and  we  have  examined 
all  the  principal  ones  that  have,  since  the  new  glass  has  reached  London, 
be^  made  there ;  and  we  are  bound  to  say  that  the  English  work,  based 
on  the  principles  laid  down  by  Abbe,  is  so  fine  as  to  make  the  regret 
immeasurably  keener  that  English  micr  jscopical  literature  has  been  for 
all  these  years  a  blank  for  practical  purposes,  on  the  theory  and 
principles  of  optical  construction,  and  on  the  theory  of  microscopical 
observation  and  interpretation.  Such  a  paper  as  that  of  Prof.  G.  G. 
Stokes,  P.B.S.,  on  the  question  of  a  theoretical  limit  to  the  apertares  of 
microscopic  objectives  *  from  its  very  loneliness  only  gives  emphasis  and 
point  to  our  contention.  Those  who  have  any  doubt  of  the  full  force  of 
what  we  are  here  contending  for,  have  only  to  compare  a  dry  1/6-in. 
objective,  say  of  twenty-five  years  ago,  made  by  iJie  best  makers  in 
London,  with  a  well-chosen  water-immersion  of  ten  years  ago ;  and  both 
these  with  a  recent  homogeneous  glass  of  the  same  power  with  a 
numerical  aperture  of  1  *  5.  Or  still  better,  a  dry  I/60-in.  objective,  of 
the  same  date  and  the  same  makers,  of  numerical  aperture  0  *  98,  with  a 
water-immersion  lens  of  the  same  power  of  say  ten  years  ago,  having  an 
aperture  of  1  -  04,  and  a  recent  homogeneous  1/50  m.,  with  a  numerical 
aperture  of  1*88.  Still  more  strikingly,  let  the  same  observations  be 
made  with  a  dry  1/12  in.  objective  of  twenty  years  ago,  with  a  numerical 
aperture  of  0*99,  and  a  homogeneous  lens  of  the  same  power,  with 
numerical  aperture  1*5;  and  finially,  both  these  with  an  apochromatic 
objective  of  the  same  power  by  the  same  London  makers,  and  an  aperture 
of  1*40.  We  venture  to  say,  to  histologist,  bacteriologist,  diatomist, 
and  all  other  serious  workers  with  the  Microscope,  that  there  can  be  no 
proper  comparison  of  the  results ;  or,  rather,  the  comparison  is  odious 
indeed  for  the  oldest,  and  even  the  elder  lenses. 

*'  But,  as  we  have  stated,  it  is  to  Germany  we  are  indebted  for  the 
knowledge  out  of  which,  alone,  these  improvements  could  have  arisen. 
In  spite  of  the  length  and  abundance  of  English  treatises  on  the  Micro- 
scope, it  has  never  been  part  of  the  scope  of  the  respective  authors  to  do 
other  than  make  the  scantiest  reference  to  the  principles  of  the  Micro- 
scope; and  nothing  is  found  that  will  elucidate   tiie  theory  of  the 

*  Seo  this  Journal,  1878,  p.  189. 

Digitized  by  CjOOQIC 


298  SUMMABT  OF  OORSENT  BB8EAB0HBS  SELATINa  TO 

oonstrnotion  of  objeotiTee,  and  eje-pieoes,  and  the  possible  and  real 
relations  of  each  to  the  other.  There  is  nothing  to  be  found  indeed  in 
our  language  (except  in  the  invalnable  translations  published  in  the 
successive  Journals  of  the  Boyal  Microscopical  Society)  which  discusses 
the  phenomena  of  diffraction,  of  polanisation,  of  the  principles  of  the 
true  interpretation  of  microscopical  images,  and  the  theory  of  woik  with 
the  Microscope.  English  workers  with  high  powers  have  discovered 
painfully  where  their  lenses  during  many  years  were  at  fault;  they 
could  show  our  opticians  what  they  wanted ;  but  it  has  been  only  as  the 
result  of  the  laborious  mastery  of  the  theory  of  lens-construction  by 
German  investigators,  with  Abbe  at  their  head,  that  the  English  worker 
has  been  able  to  get  his  wants,  in  object-glasses  and  eye-pieces, 
supplied. 

*<  But  like  all  advances  in  insight  and  analytical  power,  these  very 
improvements,  so  welcome  and  so  helpful  to  searchers  m  many  important 
branches  of  science,  only  open  up  the  horizon  of  the  unknown  more  fully ; 
and  the  very  knowledge  we  get,  through  the  inestimable  improvements, 
only  reveals  new  difficulties;  and  again  creates  optical  wants.  It  is 
then,  with  pleasure  indeed  that  we  hail  this  ezceUent  translation  of 
N&geli's  woA  on  the  theory  and  practice  of  the  Microscope." 

Fasoldt's  Test-plates. — ^A  good  deal  of  amusement  has  been  felt  in  the 
Old  World  at  the  vagaries  of  part  of  the  New  over  these  plates.  As  OlS 
World  microsoopists  are  aware,  it  is  one  of  the  plainest  and  best  esta- 
blished scientific  truths  that  there  is  a  limit  to  the  number  of  lines  to  the 
inch  that  can  be  made  visible  to  the  human  eye  with  our  existing  optical 
appliances,  and  to  believe  that  more  have  been  seen  relegates  tiie  beuever 
to  the  ranks  of  those  who  believe  in  perpetual  motion,  the  creation  of 
force,  squaring  the  circle,  and  other  self-demonstrated  failacies. 

Our  American  brethren  are  not  one  whit  behind  us  in  their  apprecia- 
tion of  scientific  principles,  and  it  was  therefore  puzzling  to  read  from 
time  to  time  positive  statements  that  many  people  had  seen  200,000  lines 
to  the  inch — ^the  limit,  even  with  the  maximum  aperture  of  1  -  52,  being 
158,845.  We  put  out  of  account  the  statements  of  the  ruler  of  the 
lines,  as  he  may  be  forgiven  a  not  unnatural  tendency  to  see  lines  that  * 
he  feels  certain  his  acknowledged  mechanical  skill  has  really  put  on  the 
slide. 

We  gather  that  the  explanation  of  these  discrepancies  is  that  the 
persons  who  are  ^ready  to  make  i^davits'*  that  they  saw  the  lines  are 
people  who  have  had  no  practice  in  such  observations,  and  it  is  well 
Known  how  much  the  power  of  recogiuzing  such  minute  magnitudes  ia 
dependent  upon  long  habit  and  experience.  It  will  be  seen  £rom  the 
second  report  printed  below  that  Dr.  R.  H.  Ward,  the  well-known  micro- 
Boopist,  has  investigated  the  matter — ^under  the  superintendence  of  Mr. 
Fasoldt  and  his  son — and  that  the  results  are  in  accordance  with  theory. 
The  110,000  band  was  seen  with  perfect  ease,  and  the  120,000  clearly, 
though  with  difficulty,  **  while  in  higher  bands  no  trace  or  suspicion  of 
lines  was  perceived."  Mr.  Fasoldt  himself  ^  did  not  seem  to  reeogniso 
the  lines  nearly  as  &r  up  in  the  series  as  this,"  while  his  son,  who  was 
the  manipulator,  could  see  nothing  beyond  180,000.  Dr.  Ward  further 
shows  that  the  people  who  allege  they  have  seen  the  higher  bands  admit 
that  they  **fnnush  only  passing  glimpses  and  cannot  be  kept  in  focus 
and  examined  at  leisure  or  shown  to  other  observers.'* 

We  have  prefaced  Dr.  Ward's  report  by  that  of  a  Mr.  P.  H.  Dudley, 
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whioli  is  a  good  specimen  of  the  kind  of  evidence  serionsly  pat  forward 
as  sufficient  to  npset  fundamental  laws  of  light.  It  will  be  seen  that 
Mr.  Dudley  was  unable  to  resolve  the  160,000,  170,000,  and  180,000 
band,  but  that  "  the  190,000  band  came  out  sharp  and  clear.  This  was 
all  he  could  do  at  that  time  1 " 

(1)  IhMeifs  Report  on  the  Examination  of  the  Faaoldt  Test-plates.* — 
Mr.  r,  H.  Dudley  reports  his  examination  (on  an  invitation  from 
Mr.  Fasoldt)  of  test-plates  of  his  ruling,  '^  as  shown  by  his  new  vertical 
illuminator,  lamp,  and  specially  constructed  Microscope."  It  was,  he 
says,  **  an  interesting  and  instructive  evening."  The  stand  was  one  con- 
structed by  Mr.  Fasoldt,  substituting  a  screw  movement  to  the  body 
instead  of  the  ordinary  rack  and  pinion.  The  vertical  illuminator  had, 
like  Beck's,  a  thin  glass  for  a  rejector,  but  the  method  of  mounting, 
construction  of  the  diaphragms,  and  means  to  control  the  light,  were 
''entirely  different."  The  mechanical  stage  was  constructed  for  the 
purpose  of  making  fine  measurements,  and  comparing  micrometers. 
The  eye-piece  carried  a  micrometer,  which  had  three  delicate  steel 
prongs  in  lieu  of  cobwebs,  or  lines  on  glass.  Each  prong  was  adjustable, 
extending  partway  across  the  field.  One  was  in  the  upper  part,  and  two 
in  the  lower  port  of  the  field.  The  advantages  of  the  prongs  are  many, 
one  being  that  but  part  of  the  line  is  coverod.  The  lamp  had  a  single 
wick,  2  in.  wide.  In  trimming,  the  wick  was  curved  from  edge  to  edge ; 
the  centre  being  fully  1/8  in.  higher  than  the  edges.  The  chimney  was 
specially  formed  of  a  metallic  frame,  carrying  panJlel  plate-glass  sides ; 
those  opposite  the  width  of  the  frame  about  8  by  4  in.,  and  those  opposite 
the  edfles  8  by  2  in.  On  the  top  of  the  frame  was  put  a  metallic  tube, 
about  1^  in.  diameter,  and  14  in.  high,  to  produce  the  draught.  The 
flame  was  large,  and  burned  very  white  and  steady.  The  lamp  was 
plaoed  from  two  to  four  feet  from  the  Microscope,  the  edge  of  the  flame 
being  turned  towards  the  illuminator,  a  small  condenser,  of  2  in.  focus, 
being  plaoed  before  the  illuminator,  so  as  to  throw  an  image  of  the  flame 
obliquely  across  the  band  of  lines.  The  entire  field  was  not  equally 
illuminated,  as  better  results  are  obtained  by  having  different  portions 
of  different  degrees  of  brightness. 

Photomicrograph  No.  1  shown  by  Mr.  Dudley  was  of  a  test-plate 
having  nineteen  bands — said  to  have  bands  ranging  from  5000  lines  per 
inch,  to  the  eighteenth,  which  has  120,000  lines  per  inch.  The  nineteenth 
band  only  has  60,000  lines  per  inch  of  the  same  depth  of  cutting  as  the 
eighteentii  band.  These  bands  aU  having  been  resolved,  new  plates  were 
nued,  having  finer  bands. 

Photomicrograph  No.  2  was  of  a  test-plate  with  bands  in  the  metric 
measures.  In  one  important  respect  the  system  of  ruling  on  this  plate 
was  modified.  Each  band,  for  a  short  portion  of  its  length,  was  only 
ruled  with  one-half  of  the  number  of  lines  in  the  rest  of  the  band. 

Photomicrograph  No.  8  was  of  a  test-plate  having  twenty-three  bands ; 
the  highest  having,  it  is  said,  200,000  lines  per  inch.  The  ruling  was 
very  delicate,  and  the  lines  quite  shallow,  as  must  be  the  case.  *'  Mr. 
Fasoldt  says  twelve  persons  have  seen  the  lines  in  the  last  band, 
under  his  method  of  illumination,  and  with  a  Bausch  and  Lomb  1/12  in. 
objective,  N. A.  1-86." 

The  first  evening  Mr.  Dudley  looked  at  the  test-plates  he  saw  the 

•  Journ.  Now  York  Micr.  Soc,  iv.  (1888)  pp.  81-4. 
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lines  in  the  band  of  180,000,  dear  and  weU-defined,  after  the  instnunent 
was  focused*  Unaided  he  was  nnable  to  go  beyond  the  90,000  Und. 
This  trial  was  made  after  a  railroad  trip  of  ten  week-days  and  five  nights. 
The  vision  was  not  as  acute»  and  the  touch  of  the  fingers  was  not  as 
sensitive  as  nsnaL  In  about  a  week  afterwards,  at  a  second  trial,  be 
^saw  all  of  the  lines  to  the  160,000  band,  which  he  was  nnable  to 
resolve.'*  The  170,000  and  180,000  bands  he  ''did  not  resolve,  but  the 
190,000  band  came  out  sharp  and  dear.  This  was  all  he  could  do  at 
that  time.  The  delicacy  of  focusing  is  probably  as  difficult  as  the  dis- 
cerning of  the  lines." 

Photomicrograph  No.  4  was  of  a  quadruple  ruling,  the  central  bands 
being  80,000  per  inch.  When  both  sets  of  lines  are  illuminated,  the 
spectra  produced  are  gorgeous.  **  Mr.  Fasoldt  states  that  rulings  wbidi 
do  not  produce  spectra  are  not  resolvable,  and  he  discards  such  rutings, 
as  the  Unes  are  ruined.** 

*'  These  rulings  are  of  very  great  interest  to  the  microscopist,  as  a 
measure  of  what  can  be  done  by  different  methods  of  illuminatioiL 
After  many  trials  by  transmitted  light,  the  band  of  90,000  lines  per 
inch  was  the  most  I  could  resolve.  Mr.  Fasoldt  says  the  110,000  buid 
is  the  highest  one  he  knows  to  have  been  resolved  by  the  same  1/12 
d)jective  by  transmitted  light.  It  would  be  very  interesting  to  know 
what  kind  of  rulings  Prof.  Abbe  used  in  determining  the  theoretioal 
resolving  power  of  an  objective,  as  well  as  the  method  of  illumination.** 

^2)  Dr.  Ward's  Beport  on  the  Examnation  of  a  Fasoldt  Test-pUUe,^ 
Dr.  u.  H.  Ward's  report  was  embodied  in  remarks  made  at  the  Pittsburg 
meeting  of  the  American  Society  of  Microscopists.  The  following  is 
furnished  to  us  by  the  author : — 

The  plate  consists  of  twenty-three  bands  ruled  on  a  cover-glaai, 
beginning  at  5000  lines  to  the  inch,  and  increasing  by  6000  each  time  to 
80,000,  and  thence  by  10,000  each  time  to  or  toward  200,000.  llie  lines 
are  ruled  alternately  longer  and  shorter,  so  that  the  40,000  band  becomes 
at  each  end  a  20,000  band  with  interlying  lines,  and  the  **  200,000  "  band 
should  be  seen,  if  resolved  at  all,  as  a  100,000  band  similarly  interlined. 
The  extraordinary  mechanical  skill  of  the  maker  and  his  suocess  m 
ruling  the  lower  bands  attach  real  interest  to  the  plate,  and  to  his 
methods  of  studying  it,  in  respect  of  the  possibilities  of  fine  ruling  and 
of  extreme  resolution ;  an  interest  which  is  enhanced  rather  than  dimi- 
nished by  the  maker's  easy  faith  in  the  character  and  visibility  of  tlM 
highest  bands  and  his  inability  to  apprehend  the  mechanical  uncer- 
tainties and  scientific  absurdities  involved  in  this  belief.  If  he  has  done 
even  a  small  portion  of  what  he  thinks,  he  has  far  surpassed  all  othet 
experimenters,  as  far  as  yet  proved,  and  has  earned  and  will  reoeire  the 
credit  that  he  claims. 

Upon  learning  of  the  appointment  of  a  committee  to  consider 
the  subject,  Mr.  Fasoldt  tendered  a  request  that  he  might  be  allowed 
to  be  present  when  the  plate  was  examined,  and  kindly  offered 
the  use  of  his  apparatus,  and  also  of  his  own  services,  *'  to  show  the 
lines  **  to  the  Committee  at  any  time.  Believing  it  to  be  of  soientifiQ 
as  well  as  historic  interest  and  importance  to  know  exactly  what  he  sav 
and  how  he  saw  it,  I  replied  that  while  it  would  be  impracticable  for 
the  Committee  as  a  whole  to  make  the  proposed  arrangement,  as  a 
member  of  the  Committee  I  would  gladly  accept  his  offer  to  show  tbd 
lines,  and  that  the  lines  desired  to  be  seen  were  those  of  tbe  hi^ec 
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band,  from  "  120,000  "  upward.    No  ol)J6ction  was  made  to  this  form  of 
aooeptanoe. 

At  an  appointed  time,  one  afternoon,  the  MicroBCope  was  placed  in 
a  wooden  cabinet  which  nearly  excluded  daylight,  and  light  from  a 
kerosene  lamp,  with  a  large  flat  wick,  plaoed  edy^ewise  at  a  distance  of 
about  two  feet,  was  admitted  through  an  opening  in  a  cabinet  on  a  level 
with  the  nose-piece  of  the  Microscope.  The  stand  was  a  large  and 
heavy  one,  made  by  Mr.  Fasoldt  himself  with  about  ten  inches  of  tube- 
lengtii,  including  tiie  objectiye,  and  furnished  with  a  Bausch  and  Lomb 
1/12-inch  hom.-imm.  objective  claiming  1*40  N.A.,  and  a  1-inch  ''peri" 
soopic  "  ocular  by  the  same  makers.  The  illuminating  rays  were  brought 
to  a  focus  at  the  side  of  the  nose-piece,  and  about  one-fourth  of  an  indi 
from  it,  by  means  of  a  ''  watchmaker's  glass  "  of  about  two  inches  focus, 
mounted  as  a  bull's-eye  condenser,  the  best  effect  being  gained  with  an 
aobromatio  one  said  to  have  been  made  for  the  purpose.  The  divergent 
pencil  was  then  admitted  to  the  tube,  and  reflected  downward  through 
the  objective  by  means  of  a  cover-glass  internal  illuminator  claimed  and 
patented  by  Mr.  Fasoldt  as  his  own.  The  peculiarity  of  this  illuminator 
(aside  from  the  oddity  of  its  large  size  and  square  shape,  the  substitution 
of  Fasoldt's  spring  nose-piece  for  the  ordinary  Societynscrew  to  carry 
the  objective,  and  an  adjustment  for  withdrawing  at  will  the  cover-glass 
reflector  from  the  optictJ  axis),  consists  of  an  ingenious  combination  of 
shutters  at  the  side,  by  means  of  which  light  is  admitted  only  through 
a  long  narrow  slit  that  is  adjustable  in  both  width  and  position.  With 
this  arrangement  a  variety  of  bright-  or  dark-field  effectis  were  obtained 
by  slight  changes  in  the  position  of  the  lamp  and  the  adjustment  of  the 
silt.  When  £e  image  of  the  illuminating  flame  was  formed  by  the 
objective  just  at  the  edge  of  the  field  of  view  and  slightly  out  of  the 
plane  of  the  object,  a  transparent  effect  was  produced  over  a  considerable 
portion  of  the  field,  presumably  by  internal  reflection  at  the  bottom  of 
the  dry-mounted  cover-glass,  on  the  lower  surface  of  which  the  lines 
were  ruled,  and  in  the  bright  portion  of  the  field  the  lines  of  the  lower- 
middle  bands  were  very  ea^y  and  distinctly  seen. 

Starting  from  any  of  the  coarser  bands,  where  there  could  be  no 
question  about  the  lines,  the  plate  was  moved  across  the  field  by  means 
of  the  steady  mechanical  stage,  and  the  lines  of  successive  buids  ap« 
peared  with  distinctness,  but  increasing  firmness,  up  to  the  band  claiming 
110,000  to  the  inch,  which  was  seen  with  perfect  ease,  and  the  alleged 
120,000  which  was  seen  clearly  and  repeatedly,  though  with  difficulty, 
while  in  higher  bands  no  trace  or  suspicion  of  lines  was  perceived.  The 
same  limit  was  reached  in  several  separate  trials  by  the  writer,  whose 
eyes,  however,  by  reason  of  long  over-use,  should  set  no  limit  against 
the  reasonable  claims  of  others  presuming  to  go  further.  Mr.  Fasoldt 
himself  did  not  seem  to  recognize  the  lines  nearly  as  far  up  in  the  series 
as  this ;  but  his  son,  Ernest  C,  who  was  depended  upon  for  most  of  the 
manipulation,  was  positive  that  he  saw  the  lines  in  the  ''  130,000  "  band, 
and  none  beyond  that.  Any  importance  attached  to  his  judgment  at 
this  interesting  point  must  be  received  in  connection  with  the  fact  that 
on  another  occasion  he  was  satisfied  that  he  resolved  a  *'  200,000  "  band. 
No  attempt  to  measure  the  spacing  of  the  lines  was  made  at  that  time, 
and  none  is  ready  to  report  now. 

Mr.  Fasoldt's  faith  in  the  integrity  and  visibility  of  the  still  higher 
bands,  which  faith,  it  is  scarcely  necessary  to  say,  is  not  known  to  be 
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shared  hy  any  scientifio  man,  seems  to  depend  wholly  npon  his  belief  in 
the  infiallibility  of  his  careMly  concealed  method  of  mling  them,  and 
upon  his  impression  that  he  has  seen  the  lines  as  high  as  *'  150,000,'' 
and  npon  the  equally  firm  impression  of  a  few  other  persons  that  they 
haye  seen  all  np  to  and  indnding  the  ^  200,000."  These  perscms,  how- 
ever, admit  that  the  higher  bands  furnish  only, passing  glimpses,  and 
cannot  be  kept  in  focus  and  examined  at  leisure  or  shown  to  other 
obserrers,  as  can  be  done  with  more  or  less  ease  np  to  ^  120,000."  Is 
it  possible  that,  after  looking  long  and  intently  at  ihe  coarse  and  really 
visible  lines,  the  retinal  impressions  may  remain  and  be  recognized  by 
the  observer  while  subsequently  gazing  at  the  higher  bands  ? 

On  another  occasion,  when  it  was  claimed  tiiat  all  the  bands  of  a 
duplicate  plate  were  resolved,  and  that  the  illumination  was  exceptionally 
good  and  the  resolution  exceptionally  easy,  the  writer,  and  two  friends 
with  younger  eyes  who  accompanied  him,  recognized  the  lines  of  the 
110,000  bsmd  very  easily  and  distinctly,  but  £ul^  to  go  further. 

''  It  would  be  evidently  improper  to  undertake  to  anticipate  the  action 
of  the  Committee  as  a  whole,  by  saying  exactly  what  should  be  con- 
sidered sufficient  evidence  to  establish  the  reality  of  certain  of  the  lines 
and  the  fact  of  their  resolution ;  but  it  will  be  noticed  that  the  projecting 
alternate  lines  must  greatly  aid  in  the  task  of  counting  a  measured  por- 
tion of  a  band  either  with  a  micrometer  or  by  aid  of  photc^praphy.  It 
can  scarcely  be  long  impossible  to  make  a  satisfactory  count  of  the  band 
claiming  to  be  spaced  at  120,000  if  it  is  correctly  ruled,  since  the  lines 
really  to  be  counted  are  only  at  60,000.  And  if,  which  is  not  improbable, 
though  not  yet  formally  demonstrated,  this  band  should  prove  to  be 
successfully  ruled  and  to  be  resolvable  by  existing  lenses,  a  &ct  thai 
has  been  plausibly  claimed  but  never  yet  really  proved  of  any  band  of 
equal  fineness,  then  the  study  of  the  next  two  bands  would  be  one  of  tiie 
most  interesting  problems  in  the  practical  optics  of  the  present  day.  At 
the  same  time,  it  seems  not  improbable  that  photography  may  not  only 
give  us  an  easy  count  of  lines  visible,  but  extremely  difficult  to  oonnt 
otherwise,  but  may  yet  show  the  details  of  bands  that  are  permanently 
beyond  the  reach  of  direct  microscopic  vision." 

With  regard  to  Dr.  Ward's  last  remark,  we  should  remind  our  readers 
that,  as  we  have  already  shown,*  photography  increases  resolution  in 
the  inverse  ratio  of  63  to  40,  the  limit  being  raised  from  158,845  to 
193,037  lines  to  the  inch. 

Daylight  or  Lamplight  for  Hicrosoopical  Ob8enration.t — ^Dr.  W. 
H.  Ballinger,  referring  to  the  fact  that  Nageli  and  Schwendener  give 
the  preference  to  daylight  over  lamplight,  ^lieving  that  it  exerts  lees 
strain  upon  the  eye,  says  he  suspects  tiiat  the  majority  of  RngliRH 
observers,  especially  at  continuous  work,  and  with  high  powers,  wiB  be 
inclined  to  reverse  this  judgment.  Extremely  white  and  intonee  ligbt 
can  be  obtained  from  good  modem  lamps,  and,  unlike  daylight^  it  ia 
unvarying,  devoid  of  caprice,  and  easy  of  manipulation.  But  tliiB  is  a 
matter,  perhaps,  in  some  sense  subjective,  and  not  of  vital  momexit» 

Curious  Xnterferenoe  Phenomena  with  Amphipleura  pellixeidm. — 
Mr.  E.  M.  Nelson  writes :— *'  I  have  recently  observed  some  remarkable 
interference  phenomena  in  connection   with  photomicrographio    glass 

♦  See  thla  Joaraal,  1885,  p.  968.  f  Nature,  xxxdi.  (1887)  jk  173L^ 
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positiT68  of  Ampkipleura  peUucida  X  730,  the  transyerse  strias  on  whioh 
oonnt  126  to  the  inch.  The  wooden  case  in  which  the  positive  is  placed 
carries  a  Zeiss  achromatic  lens  (No.  127)  x  6,  focused  on  the  photograph. 

The  interference  phenomena  are  as  follows : — When  the  photograph 
is  yiewed  through  the  lens,  the  illumination  being  of  some  extent,  such 
as  diffused  daylight  from  a  white  cloud  or 
wall,   opalescent  globe,  <Sw.,   the  transyerse  Fio.  58. 

strisB  appear  as  in  fig.  58  ;  but  when  the  source 
of  light  is  of  smaller  dimensions,  such  as  a 
common  Microscope  lamp  with  a  half-inch 
wick,  the  strisB  are  seen  as  in  fig.  59. 

This    change  of   appearance  cannot    be  ^'Q'  59. 

accounted  for  by  the  non-admission  of  the  ■"■■■■  m'W 
pairs  of  dif&action  specte  of  either  the  1st,  I  I  I  I  I  I  I 
2nd,  or  8rd  order,  b^use  the  angular  diyer-  ■  ■  B  M  *  B  » 
gence  of  the  1st  diffraction  spectrum  from  the 

dioptric  beam  is  about  as  many  minutes  of  arc  as  the  lens  has  degrees 
of  aperture. 

Any  moderate  difference  in  the  relative  size  of  the  strisd  and  inter- 
spaces would  not  alter  the  case,  for  Prof.  P.  G.  Tait  states  that  '  the 
ratio  of  the  breadths  of  the  bar  and  interstice  has  but  little  effect  on 
the  result  unless  it  be  either  very  large  or  very  small.'  Neither  does 
it  matter  if  the  glass  side  or  the  Mm  side  is  next  the  lens. 

Now  we  come  to  a  very  curious  point,  viz.  that  other  glass  positives, 
printed  from  the  same  negative,  do  not  possess  the  unique  peculiarity 
whioh  this  one  has.  It  is  true  that,  by  alteration  of  focus  or  other 
manipulation,  the  above  and  other  diffracted  images  may  be  made ;  but 
I  am  aware  of  no  object  but  this  one  that  possesses  the  peculiarities 
above  described.  The  negative  from  which  this  positive  was  printed 
does  not  exhibit  the  phenomena  in  such  a  striking  manner,  and  then 
only  by  an  alteration  of  focus. 

I  have  another  negative  x  1200,  which  will  show  the  effect,  but  the 
lens,  which  has  a  focus  of  1|  in.,  requires  to  be  altered  either  1  inch 
within  or  without  its  focus  before  it  will  show  it." 

Spectra  of  Pleurosigma  angulatum.— This  subject  is  a  veritable 
pmi  asinorum  to  Mr.  E.  M.  Nelson,  who  in  a  further  note  repeats  the 
mistake  on  which  we  commented  in  this  Journal,  1886,  pp.  692-5,  and 
which  we  then  described  as  the  most  typical  instance  kiown  to  us  of  a 
<3itic  being  hoist  with  his  own  petard. 

To  understand  Mr.  Nelson's  new  note  *  it  is  necessary  to  recall  the 
original  one. 

Mr.  Nelson  there  f  expressed  his  astonishment  on  two  points.  The 
first  was  that  ''  the  B.  M.  S."  should  be  so  foolish  as  not  to  see  that 
Dr.  Eichhom's  views  on  this  subject  <*  stultified  Prof.  Abbe's  magnificent 
diffraction  theory." 

We  pointed  out  that  it  was  from  Pro£  Abbe  that  Dr.  Eichhom's 
paper  was  received,  and  that  the  problem  solved  was  set  by  the  Professor 
himself!  It  was  therefore  obvious  that  there  was  some  little  mistake 
somewhere  in  Mr.  Nelson's  views. 

The  second  point  was  that  Mr.  Nelson  declared  (giving  what  he 
evidently  considered  irrefragable  reasons  for  his  assertion)  that  the  mark- 

•  Bogl.  Meoh.,  xlvii.  (1888)  p.  32.  f  Ibid.,  xliii.  (1886)  p.  337. 
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ings  in  qaestion  oonld  only  be  seen  by  enlarging  the  dioptric  beam,  and 
catting  ont  the  six  spectra. 

Here,  again,  there  was  evidently  something  wr<Hig  in  Mr.  Nelson's 
ideas,  as  Mr.  Stephenson  nsed  only  a  very  narrow  beam,  and  none  of  the 
six  spectra  were  cnt  out 

In  his  new  paper  Mr.  Nelson^  never  having  revised  his  original  pre-f 
misses,  falls  into  the  old  blmider  over  again.  Beferring  to  plate  m. 
of  the  present  volume  of  this  Jonmal,  he  inqniree  ^  what  has  become  of 
Dr.  Eichhom's  fiemtastic  diagram?"  and  ''supposes  that  the  officers  of 
the  B.  M,  8.,  since  writing  ^eir  strictures  on  my  paper,  have  changed 
their  minds,  and  have  adopted  Dippel's  picture,  whi(^  is  similar  to  mine." 

We  are  afraid  that  we  shall  only  be  adding  to  Mr.  Nelson's  present 
bewildermeut  when  we  point  out  that  the  fig.  which  he  considers  as 
*'  similar  to  his,*'  was  laid  before  the  Society  many  years  back,  and  that  it 
emanated  from  the  same  authority  itti  that  of  Dr.  Eichhom.  Here  again, 
therefore,  tiiere  must  necessarily  be  something  a  little  defective  in  Mr. 
Nelson's  ideas  on  the  subject  1 

In  our  original  comments  we  ventured  to  give  a  pretty  broad  hint  as 
to  where  Mr.  Nelson  had  gone  wrong,  but  he  does  not  seem  to  have  yet 
found  it  out.  The  superficial  way  in  which  he  approaches  the  matter 
may  be  judged  of  by  ^e  &ct  that  he  treats  as  a  '*  &ctum  of  the  B^'S.** 
a  statement  in  Prof.  Abbe's  original  paper  in  Max  Schultze's  '  Archiv,' 
translated  and  published  by  the  Bristol  Naturalists  Society !  We  are 
sure  if  he  would  only  sit  down  with  a  serious  determination  to  master 
the  subject  he  would  have  no  difficulty  in  finding  where  he  has  gone 
wrong,  and  having  found  it  would  then  laugh  as  heartily  as  other 
microscopists  do  now  at  the  absurdities  into  which  he  has  allowed 
himself  to  be  led. 

PoLi,  A.— Snl  modo  di  valutare  ed  indioare  raikmahiienta  gl' ingiandisitnti  del 
Xioroioopio  •  delle  imaglni  mieroioopiohe.  (On  the  mode  of  detennining  and 
indicating  correctly  the  amplification  of  the  Microecope  and  microeoopical  imagee.) 

Extr.  from  SpaXUmzani,  1887|  11  pp. 
„  „  Sulla  miiua  dell'  ingrandimente  del  diiegu  degU  oggettl  mieroieopiel. 
(On  the  measore  of  the  amplification  of  the  images  of  mioioeoopio  objects.) 

AtU  C<mgre8$.  Nax,  Bot.  Crittog.  Parma,  1887,  iVw.  Verb^  pp.  109-13. 

(6)    KlsoellaneoTis. 
Ameriean  Postal  Xieroioopieal  Club. 

[Satirical  directions  issned  by  the  Club  to  meet  new  U.8.  postal  regolationa.] 
QueetCz  Micr,  Bulletin,  IV.  (1887)  p.  45.    Of.  Microscope,  VIIL  (1888)  p.  22. 
Baltimore  Xieroseopieal  Bodety.  Microscope,  YII.  (1887)  pp.  859-62. 

Brooklyn  Miezoseopieal  Sooiety.  Joum.  New  York  Micr.  8oc,,  IV.  (1888)  pp.  96-7. 
Central  Kew  York  Xieroioopieal  dub.  Microscope,  YIL  (1887)  p.  364. 

Cbibp,  F.— Aneient  Xieroseopes. 

[Friday  evening  lecture  at  Royal  Institution  on  February  Sid,  1888.] 

Daily  News,  Feb.  4, 1888 ;  Scientific  Enquirer,  ICL  (1888)  pp.  44-6 ; 
Morning  Post,  1888,  Feb.  4 ;  Scientific  News,  I.  (18^)  p.  162. 
Ssiez  Oonnty  lEieroieopiieal  Sooiety  of  Kew  Jersey. 

Jowm,  New  York  Micr,  Soc.,  IV.  (1888)  p.  97. 
Local  Mleroieopieal  Societies.  Microscope,  VIIL  (1888)  pp.  18-20. 

Louisville  Ifioroseopieal  Club.  Microscope,  VIL  (1887)  p.  364. 

M  AT  ALL,  J.,  JuN.^Beoent  Improvements  of  the  IQerosoope:  a  visit  to  Jena. 

I9th  Ann.  Rep,  Lnrnpooi  Micr.  Soc,,  1888,  pp.  8-11. 
Xedieal  Xiorosoopioal  Society  of  Brooklyn. 

Joum,  New  York  Micr.  Soc,,  TV,  (1888)  p.  97. 
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Keroseopkal  Cliib  of  the  Bvflklo  Soeiety  of  Vatnnd  Sdenoaf. 

Micro8C(Me,  VIL  (1887)  p.  364. 
MiBroMopiMl  Sodotj  of  Fitttlmrg.  Micro9oope,  vIL  (1887)  pp.  862-3. 

Nel80n»  £.  M.~Hoben'8  Bands. 

[Lines  to  inch  in  10, 13, 15, 19,  and  20  band  plates.] 

£ngL  Mech.,  XLYL  (1888)  p.  i60. 
Ohio  State  meroseopioal  Soeietj.  Microaoope,  VIL  (1887)  p.  863. 

[OsBOBN,  H.  L.->]CicroBoopioal  Societies  should  combine  for  work.] 

AfMT.  Man,  Micr,  Jowm.,  IX.  (1888)  pp.  35-6. 
RoTSTON-PiooTT,  G.  W.— lUoroseopical Advancos.  XXXI., XXXIL, XXXTIT., 
XXXIV. 
[Butterfly   dust— Latticed   and   beaded    Bibs — Reaeaiches  in   High-power 
Definition — ^Interferences,  Disappearances,  and  Reappearances.] 

Engl.  Mech,,  XLYI.  (1888)  pp.  i49  (6  figs.),  497  (2  figs-X  591  (5  figs.) : 

XLVn.  (1888)  p.  93  (2  figs.). 
St-LonisOlnbofMiorosoopists.  Iftcroscop^,  YII.  (1887)  p.  368. 

Smith,  L.  H. — ^Xemoir  of  D.  S.  Xellioott,  Free.  Amer.  Soo.  ICicr. 

Microscope,  YUI.  (1888)  pp.  8-10  (portrait). 
VxBBKEB,  J.  Q.  P.— Presidential  Address  to  the  Postal  Xieroseopical  Sodetj. 

Jowrn.  of  Micr,,  I.  (1888)  pp.  1-8. 
VoBOB,  G.  M.~][aking  Lantern  Slides. 

[Ck>irection  of  his  prenons  paper— see  this  Jonmal,  1885,  p.  866— and  ftdl  details 
of  amended  process.] 

Amer,  Man.  Micr.  Jowm,,  VIIL  (1887)  pp.  172-4. 
Wenham,  Xr. 

I**  Retired. — ^In  a  commnnication  to  the  *  English  Mechanic'  of  a  late  date  Mr. 
Wenham,  whose  name  is  known  to  every  mioroecopist  the  world  oyer, 
announces  that  he  has  retired  horn  microscopy ;  that  he  has  given  it  up  and 
has  not  looked  through  an  instrument  for  several  months,  and  has  no 
expectation  of  ever  doing  so  again.  Mr.  Wenham  ofilsrs  no  explanation  of 
his  determination,  but  however  painftd  it  may  be  to  the  thousanos  who  have 
learned  to  look  upon  him  as  one  of  the  immortals  in  microscopy,  from  the  tone 
of  his  letter  we  are  convinced  of  his  sincerity,  and  accept  his  dictum  as 
final.**] 

St.  Louis  Med.  and  Surg.  Joum.,  LIY.  (1888)  pp.  29-30. 
Wood,  J.  G. — The  Boy's  Modem  Playmate.    A  Book  of  Games,  Sports,  and 
Diversions. 
[Contains  a  chapter  on  **the  Microscope,"  pp.  690-701, 14  figs.] 

New  revised  ed.,  x.  ana  883  pp.  and  figs.,  8vo,  London,  n.d« 

fi.  Technique.* 
O)  OoUeotinff  Objects*  Inoliidinff  Onltura  FrooeMes. 

CoUeoting,  Growing,  and  EraTninipg  Fresh-water  Sponges.t — In  a 
oontribation  to  a  synopsis  of  the  American  forms  of  fresh- water  sponges, 
Mr.  E.  Potts  has  some  remarks  on  their  collection  and  examination. 

In  eoUecHng  the  author  has  found  great  advantage  in  the  use  of  the 
**  scraper-net "  in  relatively  deep  water,  and  in  connection  with  perpen- 
dicular timbers,  <&o.  This  consists  of  a  small  net  with  one  part  of  its 
edge  shaped  into  a  scraper  like  a  garden  hoe ;  it  is  attached  to  a  long 
pole.  At  depths  of  two  feet  or  less,  great  facUitj  of  action  is  gained  by 
wearing  high  rubbw  boots,  and  wading  after  the  specimens,  to  pick 
from  the  bottom  stones,  sticks  or  pieces  of  waterlogged  timber,  under 
which  they  may  be  concealed.    Where  the  water  is  deeper,  of  course  a 

*  This  snbdividon  contains  (1)  Colleoting  Objects,  including  Culture  Pro- 
coMes;  (2)  Preparing  Objects;  (3)  Cutting,  induding  Imbedding  and  Microtomes; 
(4)  Staining  and  Injecting;  (5)  Mounting,  inoluding  slides,  preservative  finids,  &o.; 
C6)  Misoellaneons. 

t  Proc  Acad.  Nat.  Sci.  Philad.,  1887,  pp.  158-84.  Of.  also  H.  MUls  in 
Microscope,  vii  (1887)  pp.  294-7. 


Digitized  by  CjOOQIC 


306  SUmiABT  OF  CUBBSNT  BBiBABOHBS  JaSLkTVSa  TO 

boat  most  be  used,  to  approoob  tbe  floating,  submerged,  or  dependent 
sponge-bcAring  sabstances.  A  large,  strong  knife  or  paper-banger's 
scraper  will  be  fonnd  oonyenient  for  band  work  at  sbort  range.  A  case 
containing  trays  an  incb  or  so  in  deptb  is  gSuitable  for  carrying*  the 
smaller  specimens ;  the  larger  will  of  course  require  vessels  of  greater 
size.  On  reaching  home  it  is  well  to  select  some  specimens  of  charac- 
teristic shapes,  and  containing  gemmules,  for  storage  in  dilute  alcohol, 
making  use  of  wide-mouthed  bottles  to  avoid  crushing  them.  The  rest 
may  be  spread  upon  boards  in  sheltered  situations,  in  the  shade  (for  the 
Buu  bleaches  them  rapidly)  and  left  to  dry;  turning  them  every  few 
hoars  to  prevent  decomposition.  If  time  is  limited  or  the  specimens  are 
large,  artificial  heat  may  be  necessary ;  but  whatever  process  is  used« 
the  drying  must  be  thorough^  or  mould  will  soon  cover  tiie  sponges  with 
a  mycelium  which  may  be  beautiful  enough  in  itself,  but  is  &r  from 
agreeable  or  sightly  as  a  feature  of  the  sponge.  Whether  they  are  to  be 
dried  or  preserved  in  alcohol,  they  should  be  dealt  with  promptly,  and 
on  no  account  left  to  lie  long  in  the  water  after  being  gath^ed.  Preserve 
from  dust  in  covered  boxes. 

Unless  the  sponges  are  large,  it  is  difficult  to  detach  them  without 
mutilation  from  the  rough  surfaces  of  stones.  It  is  therefore  preferable 
to  gather,  when  possible,  those  growing  upon  wood,  which  may  be 
scraped  or  chipped  without  injury  to  them.  It  is  essential  to  secure  the 
very  lowest  portions,  as  it  is  tliere  the  genmiules  often  abide. 

The  proper  season  for  collecting  fresh-water  sponges,  in  waters  of 
the  temperate  zone,  depends  upon  the  purpose  of  the  collector.  If  it 
is  his  desire  to  gather  cabinet  specimens  merely,  for  the  identification  of 
old,  or  the  determination  of  novel  species,  it  is  hardly  worth  while  to 
begin  before  July.  As  with  the  flowering  of  plants,  the  maturity  of 
different  species  of  sponges  is  attained  at  various  dates  between  mid- 
summer and  late  in  November.  The  essential  point  is  that  the  gem* 
mules  and  their  armature  shall  be  fully  perfected;  and  when  that 
condition  is  attained  in  any  specimen,  there  is  no  reason  for  further 
delay. 

The  author  would,  however,  ''recommend  to  intending  students  a 
far  higher  object  for  their  ambition — that  is,  the  study  of  the  physiology 
and  life-history  of  sponges,  as  members  of  a  sub-kingdom  whose  position 
has  been  greatly  questioned,  and  whose  character,  derivation,  and  sub- 
sequent evolution  are  very  important  and  perplexing  topics."  He  would 
have  such  workers  search  for  and  examine  them  at  all  seasons  of  the 
year  (even  in  midwinter,  when  he  has  never  failed,  in  suitable  situations^ 
to  find  some  in  a  growing  condition),  keeping  memoranda  as  to  each 
species  separately,  noting  the  date  of  their  germination  or  earliest 
appearance,  the  location,  elevation,  and  temperature,  rapidity  of  giowth 
at  different  seasons,  time  and  manner  of  formation  of  gemmules,  stability 
or  decadence  during  the  winter,  modes  of  distribution  and  progression, 
whether  always  down  stream  or  by  other  more  adventitious  methods, 
what  becomes  of  the  gemmules  upon  reaching  salt  water,  and  the 
thousand  and  one  problems  that  go  to  make  up  the  life-history  of  any 
animal  form,  and  that  in  this  instance  have  been  very  little  studied.  He 
is  particularly  anxious  that  some  competent  person  should  undertake 
their  study  in  the  briny,  brackish,  and  the  fresh-water  lakes  pertaining 
to  what  is  known  as  the  '*  Great  Basin  of  the  West,"  with  a  special  view 
to  ascertain  the  conditions  under  which  they  form  "  protected  gemmules  " 
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in  saoh  localities.  By  this  means  light  may  possibly  be  thrown  upon 
the  problem  of  their  possible  deriyation  from  the  marine  sponges. 

Great  pleasure  and  profit  may  be  attained  in  the  same  direction  by 
germinating  the  statobUuta  or  gemmnles  under  artificial  conditions,  and 
studying  the  development  of  the  young  sponges  by  the  aid  of  as  high 
powers  of  the  Microscope  as  the  ingenuity  of  each  student  ma^  bring  to 
bear  upon  the  subject.  He  farther  recommends  Mr.  Garter's  directions  * 
for  germinating  statoblasts,  which  he  considers  will  be  found  valuable. 

^  To  obtain  the  young  SpangiUeg  it  is  only  necessary  to  get  a  portion 
of  an  old  living  specimen  bearing  statoblasts,  and,  having  taken  out  a  few 
(six  to  twelve)  of  the  latter,  to  roll  them  gently  between  the  folds  of  a 
towel  to  free  them  from  aU  extra  material  as  much  as  possible,  place 
them  in  a  watch-glass  so  as  not  to  touch  each  other,  with  a  little  water, 
in  a  saucer  or  small  dish  filled  with  shot  to  keep  the  saucer  upright 
and,  covering  them  with  a  glass  shade,  transfer  the  whole  to  a  window- 
bench  opposite  to  the  light.  In  a  few  days  the  young  SpongiUa  may  be 
observed  (from  its  white  colour)  issuing  from  the  statoblast  and  glueing 
the  latter  as  well  as  itself  to  the  watch-glass,  when  it  will  be  ready  for 
transfer  to  the  field  of  the  Microscope  for  examination,  care  being  taken 
that  it  is  never  uncovered  by  the  water,  which  may  be  replenished  as 
often  as  necessary ;  but  of  course  the  object-glass  (when  1/4  in.  with 
high  ocular  is  used  for  viewing  the  minute  structure)  must  admit  of 
being  dipped  into  the  water  without  suffusion  of  the  lens." 

His  own  first  experience  in  the  propagation  of  fresh-water  sponges 
may  prove  instructive  in  various  ways.  Late  in  the  autumn  of  the  year 
1879,  in  a  pond  within  the  Centennial  Grounds,  Philadelphia,  he  found 
for  the  first  time  a  living  sponge.  It  was  a  vigorous,  branching  speci- 
men of  SpongiUa  lacustrie,  charged  with  gemmules  in  all  parts  of  its 
structure.  A  fragment  firmly  attached  to  a  stone  was  taken  home  and 
placed  in  a  gallon  '^specie-jar"  with  water,  in  the  hope,  begotten  of 
inexperience,  that  it  would  continue  to  grow,  exhibit  its  inflowing  and 
exhalent  currents,  &c.  On  the  contrary,  almost  necessarily,  it  died,  and 
in  a  few  days  the  water  became  insupportably  foul.  It  was  changed  and 
another  trial  made,  which  resulted  as  before.  This  time  the  jar  was 
thoroughly  cleansed ;  the  stone  with  the  attached  sponge  was  taken  out 
and  held  long  under  the  flowing  hydrant  before  it  was  replaced  in  the 
jar,  which  was  now  left  in  an  outer  shed  and,  very  naturally,  forgotten. 
Weeks  passed  and  winter  came  on,  and  one  severe  night  tiie  water  in 
the  jar  was  frozen  solid  and  the  vessel  fractured.  He  supposed  that 
the  low  temperature  to  which  it  had  been  subjected  would  prove  fatal 
to  the  germs,  but,  as  the  specimen  was  a  fine  one,  it  seemed  well  to  save 
it,  even  in  its  dceletonized  condition.  So  when  its  icy  envelope  had 
been  melted  off^  the  sponge  was  again  thoroughly  washed  until  all 
the  sarcode  was  removed,  when  in  a  fresh  jar,  it  again  became  a  '*  parlour 
specimen." 

The  author  does  not  clearly  remember  when  signs  of  germination 
were  first  observed.  It  was  probably  in  January,  as  during  that  month 
artificial  conditions  very  frequently  bring  about  the  hatching  of  such 
animal  germs  as  those  of  the  polyzoa,  &c.  He  detected  first  a  filmy, 
greyish-white  growth,  that  seemed  associated  with  the  detached  gemmules 
which  lay  in  a  groove  around  the  bottom  of  the  jar.    A  grey,  feature- 

*  Add.  aDd  Mag.  Nat.  Hist.,  1882,  p.  865. 
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less  growth  at  first,  then  spionles  were  seen,  in  slightly  fiudonlated 
lines,  attached  to  the  glass  and  reaching  upward,  then  spreading  out 
fiEm-like  and  hranching.  These  were,  of  course,  coyered  with  siuoode, 
nearly  transparent  at  first,  and  through  the  filmy  sur&oe  pores  and 
osteoles  could  be  detected  with  a  pocket  lens.  The  latter  were  sur- 
mounted by  the  so-called  "chimneys"  or  cone-shaped  extensions  of 
the  dermal  film;  and  through  the  apertures  at  their  summits  effate 
particles  could  aJmost  constantly  be  seen,  puffed  out,  as  if  thrown  from 
a  Yolcano,  and  then  blown  off  by  the  wind. 

These  products  of  single  genmiules  did  not,  as  time  passed  on, 
greatly  increase  in  size — possibly,  because  of  a  deficient  nutriment  in  the 
unchanged  water  of  the  jar — but,  crawling  upward  along  the  glass  to  an 
average  height  of  an  inch  or  less,  left  the  naked  spicules  in  place  behind 
them  as  so  many  ladders  or  stepping-stones  of  their  dead  sdves  by  which 
they  had  reached  to  higher  things.  Near  the  summit,  one  or  more  new 
gemmules  would  sometimes  be  formed,  after  which  the  mother  mass 
entirely  disappeared. 

So  much  for  the  amount  of  growth  from  single  gemmules.  Where, 
howeyer,  they  were  thickly  sown,  or  germinated  in  situ  upon  the  stone, 
so  that  the  contents  of  several  could  mingle  and  flow  together,  the 
resultant  sponge  was  very  much  larger.  The  mass,  if  it  may  be  so 
called,  ooY^ed,  at  its  best,  nearly  one-third  the  surfiioe  of  the  jar ;  while 
those  gemmules  remaining  upon  the  stone  and  amongst  the  spicules 
of  the  old  sponge  continued  to  germinate,  to  form  abundant  saroode 
and  spicules,  and,  at  least  in  one  place,  to  throw  out  a  long  unsupported 
brancJi  or  finger-like  process  that  ultimately  reached  a  length  of  two  or 
three  inches. 

Of  course  it  was  impossible  to  bring  the  higher  powers  of  a  ocmu- 
pound  Microscope  to  bear  upon  a  sponge  growing  under  such  circum- 
stances. A  strong  Ooddington  lens  was  the  best  that  could  be  applied 
to  this  work ;  but  a  very  fair  share  of  success  was  obtained  by  the  device 
of  scattering  small  squares  of  mica  among  the  growing  gemmules, 
which,  when  covered  by  the  young  sponge,  could  be  moved  to  the  stage 
of  the  instrument,  covered  with  water  in  a  oompressorium  and  examined 
comparatively  at  leisure.  It  was  a  perpetual  cause  of  astonishment  to 
see  so  large  a  production  of  silicious  spicules  from  a  single  gallon  of 
water,  in  which  the  chemist  would  probably  have  fiedled  to  find  any 
such  constituent.  It  is  worthy  of  consideration  however,  whether  such 
silica  as  composed  the  older  spicules  may  not,  at  least  when  under 
the  influence  of  the  growth  force  of  the  younger  sponges,  be  to  some 
extent  soluble. 

For  the  determination  of  species  the  author  gives  a  few  general 
directions,  which  however  he  thinks  will  be  soon  modified  to  suit  the 
taste  or  ingenuity  of  the  worker.  It  is  assumed  that  the  investigator 
has  already  noted  the  general  appearance  of  the  sponge  in  hand ;  its 
colour,  size,  compactness,  whether  simply  encrusting,  or  cushion-like, 
sending  out  finger-like  processes,  &o.  These  indications  may  help  an 
experienced  collector  to  a  guess ;  but  there  are  very  few  spedes  that 
even  such  a  one  could  name,  with  any  confidence,  before  he  had  made 
and  examined  microscopical  preparations  of  the  same. 

A  stand,  supporting  a  dozen  or  more  test-tubes,  say  3/4  in.  in  diameter 
by  1^  in.  in  depth ;  a  dropping-bottle  containing  nitric  acid,  and  the  usual 
material  and  apparatus  for  mounting  in  balsun  are  all  the  appliances 
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needed.  As  the  prooeBses  to  be  described  are  certain  to  disturb  the 
normal  relations  of  the  seyeral  classes  of  spionles  to  each  other,  it  is  well 
before  the  dried  specimen  has  been  much  handled,  to  separate  some  clean 
portions  of  the  outer  or  dermal  film ;  lay  them  upon  a  slide  and  mount 
in  balsam  without  further  preparation.  An  examination  of  this  may 
determine  the  presence  and  decide  the  character  of  the  dermal  spicules, 
if  there  are  any  pertaining  to  the  species  in  hand.  This  precaution  is 
necessary  in  yiew  of  the  displacement  of  parts  just  mentioned,  and  also 
on  account  of  the  indiscriminating  habit  of  the  sponge-currents  during 
life,  which  almost  necessarily  charge  the  tissues  with  various  foreign 
particles,  including  vagrant  spicules  of  its  own  and  neighbouring  speciea 
In  practice,  the  rightful  presence  of  dermal  spicules  in  any  species  is 
often  so  doubtful,  that  it  can  only  be  settled  by  an  examination  of  young 
sponges,  grown  under  observation  from  isolated  statoblasts,  whose  identity 
has  been  satisfactorily  determined. 

Next,  separate  &om  the  sponge  some  minute  fragments  containing 
skeleton  spicules,  the  dermal  and  interstitial  tissues,  and  a  dozen  or  more 
gemmules.  Place  several  of  the  last-named  with  a  few  adherent  skeleton 
spicules  upon  the  centre  of  a  fresh  slide ;  bring  to  the  boiling-point  in 
one  of  the  test-tubes  five  or  six  drops  of  nitric  acid,  and  by  the  aid  of  a 
dropping-tube  apply  a  single  drop  of  the  hot  acid  to  the  gemmules 
upon  the  slide.  While  the  add  is  partially  destroying  their  cellular  or 
granular  crust,  pour  the  remaining  fragments  into  the  acid  left  in  the 
test-tube  and  boil  violently  until  fdl  the  tissues  are  destroyed  and  the 
spicules  left  as  a  sediment  upon  the  bottom  of  the  tube.  Fill  up  the 
tube  with  water  and  stand  it  aside  to  settle,  which  may  take  an  hour  or 
more.  The  few  minutes  that  have  elapsed  will  probably  have  been  as 
much  as  the  gemmules  upon  the  slide  will  bear ;  they  must  not  be  left 
80  long  as  to  destroy  the  chitinous  coat,  nor  is  it  well,  though  a  common 
practice,  to  boil  them  upon  the  slide,  for  this  often  smears  and  disfigures 
it  with  frothy  matter.  Bemove  most  of  the  acid  by  trickling  drop  after 
drop  of  water  over  the  slide  while  held  in  a  slightly  inclined  position. 
Wipe  off  all  the  water  that  can  be  reached  and  apply  repeated  drops  of 
strong  alcohol  to  take  up  the  remainder.  When  this  is  so  far  accom- 
plished that  the,  gemmules  will  absorb  benzole  freely  and  receive  their 
covering  of  benzole  and  chloroform  balsam  without  clouding,  apply  the 
balsam  and  a  cover-glass.  This  process  of  removing  moisture  by  the 
use  of  alcohol,  rather  than  by  dryiug  over  a  lamp,  is  to  be  preferred, 
although  it  requires  more  care  and  time,  because  the  gemmules  are  less 
likely  to  be  distorted  in  shape  and  the  cells  of  the  crust  to  become  filled 
with  air  if  they  are  kept  always  under  fluid.  Tet  if  the  mounted 
gemmules,  when  examined,  appear  black,  showing  an  accidental  intrusion 
of  air,  much  of  this  can  be  removed  by  carefully  heating  the  slide  over 
a  lamp. 

If  this  mount  has  been  successful,  the  gemmules  are  now  so  trans- 
parent that  their  surrounding  spicules  can  be  readily  seen  and  the  genus 
determined ;  but  a  better  view  of  the  detached  spicules  is  necessary,  and 
may  be  obtained  by  mounting  some  of  the  contents  of  the  test-tube. 
If  the  lately  suspended  spicules  have  now  settled,  carefully  pour  off  all 
the  water  except  one  or  two  drops,  though  if  there  has  been  much  acid 
used  it  may  be  better  to  wash  them  a  second  time.  Shake  up  and  place 
a  sufficient  quantity  upon  one  or  more  slides,  being  careful  not  to  leave 
the  contained  spicules  in  too  dense  a  mass.     It  is  beet  to  allow  the  water 
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to  evaporate  from  these  slowly,  as,  if  hurried  oyer  a  lamp,  each  spicule 
is  often  margined  with  minute  globules  that  it  is  impossible  afterwards 
to  remove.  However,  when  the  slide  is  apparently  quite  dry,  it  may  be 
safely  exposed  a  moment  to  the  heat  to  make  sure  of  it,  and  then  oovered 
with  balsam  and  glass  as  usual. 

The  author  adds : — '*  The  investigator  has  now  before  him  all  the 
elements  necessary  for  solving  his  ipedfic  problem,  according  to  the 
formul»  which  follow : — The  normal  sponge,  the  dermal  film,  the  trans- 
parent gemmule,  and  a  display  of  the  detached  spicules.  Neither  would 
alone  answer,  but  the  series  will  settle  all  points,  excepting  in  the  case 
of  the  genus  Carteriui.  When  this  is  suspected,  the  gemmules  should 
first  be  examined  dry ;  and,  in  preparations  for  mounting,  great  care 
should  be  taken  to  avoid  the  destruction  of  the  tendrils  ^irri),  by  the 
prolonged  use  of  strong  adds.  Expert  microscopists  will  improve  their 
gemmule  mounts  by  dividing  some  of  them  with  a  thin  knife,  endea* 
vouring  to  make  the  section  tihrough  the  foraminal  aperture ;  this,  in  the 
case  of  Bpedes  haying  long  birotnlates,  such  as  M^fema  craieriforwM^  is 
of  the  utmost  importance. 

*' '  Seniors '  in  microscopy  will  please  pardon  the  minutisd  of  the  pro- 
cesses just  given,  as  they  were  necessary  to  make  them  available  for  the 
freshmen.  All  are  reminded  that  the  above  directions  as  to  collection 
and  examination  refer  to  mature  sponges  only.  It  is  seldom  safe,  or 
even  possible,  to  name  one  in  which  no  gemmules  can  be  found.  If  a 
course  of  study  is  undertaken,  involving  the  histology  and  physiology 
of  fresh-water  sponges,  many  peculiarities  will  of  course  be  observed 
that  have  not  been  alluded  to  here.  One  of  them  concerns  the  develop- 
ment  of  the  spicules,  and,  if  not  understood,  will  pretty  certainly  mislead 
the  beginner  into  the  supposition  that  he  is  examining  a  novel  species. 
Both  the  skeleton  and  the  dermal  spicules  of  young  tponges  are  fre- 
quently marked  with  bulbous  enlargements  at  the  middle,  and  often 
half-way  between  the  middle  and  each  end  of  the  spicule.  These  seem 
to  indicate  an  immature  condition,  as  they  disappear  when  the  spicules 
are  fully  formed." 

Potato  Cultivations.* — Dr.  J.  Eisenberg,  instead  of  using  solid 
pieces  of  potato,  employs  a  mash.  The  potatoes  are  first  well  cooked  by 
steaming,  and  then  pounded  in  a  mortar.  The  mashed  potato  is  then 
pressed  down  into  small  glass  pans  about  5  cm.  in  diameter.  The  pans 
are  provided  with  a  lid  in  which  there  is  a  groove,  so  that  the  cover  may 
fit  accurately.  The  pans  are  then  sterilized  for  three  successive  days, 
for  half  an  hour  a  day,  in  a  steam  sterilizer.  When  required  for  use,  the 
cover  is  lifted  up  and  the  surface  inoculated.  To  xnake  the  pan  air- 
tight, it  is  only  necessary  to  turn  it  down  on  the  cover,  and  run  some 
melted  paraffin  round  the  angle  between  the  lid  and  the  pan.  If  tliere 
should  be  any  condensation  water  on  the  lid  this  can  be  got  rid  of  by 
passing  the  pan  through  the  flame  of  a  Bunser's  burner  two  or  three 
times. 

Sterilization  of  Potato,  Apples,  and  Water  for  cultivation  pur- 
poses.!— Dr.  H.  Plant  first  sterilizes  three  or  four  test-tubes  (3  cm.  broad 
and  20  cm.  long)  which  have  been  plugged  with  cotton  wool  in  the 
usual  way.    Potatoes  are  then  peeled  with  a  clean  knife,  while  apples 

*  Centralbl.  f.  Bakteriol.  a.  Parasitenk.,  iu.  (1888)  pp.  216-7  (1  fig.), 
t  Ibid.,  pp.  100-1, 126-8  (I  fig.). 
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are  merely  washed  clean.  Cubes  of  apple  or  potato,  sufficiently  large 
so  as  not  to  interfere  with  one  another  in  the  tubes,  are  then  cut  up. 
About  eight  of  these  cubes  are  able  to  be  put  in  each  tube,  and  the  latter 
baying  been  plugged  with  cotton  wool,  are  placed  in  a  steam  sterilizer 
for  half  an  hour.  When  cool,  transfer  to  a  well-closed  jar,  upon  the 
bottom  of  which  some  water  must  be  poured  from  time  to  time.  Here 
thoy  may  be  kept  for  quite  a  month.  Thus,  after  sterilization,  is 
obtained  from  four  tubes  material  sufficient  for  82  Koch's  jars.  Each 
oube  is  removed  to  a  separate  test-tube  or  jar  by  impaling  it  on  the  bent 
end  of  a  piece  of  platinum  wire  previously  ti^oroughly  heated.  Some 
practice  is  needful  for  this,  as  the  cubes  are  apt  to  alip  away.  The 
cover  oi  the  jar  may  be  held  up  by  an  assistant,  or  more  simply  the 
whole  manipulation  may  be  faceted  as  described  by  the  author  in 
Ziim's  '  Parasiten,'  2nd  edition,  ii.  p.  165.  The  apple-cubes,  which  the 
author  uses  for  cultivating  all  kinds  of  Sacdharomyoes,  become  soft  as 
jelly  after  sterilization,  and  are  only  held  together  by  the  peeL  Hence 
manipulation  of  them  is  somewhat  ^oublesome,  but  if  any  irregularity 
of  surface  occur,  this  may  be  removed  by  smoothing  it  down  with  a 
previously  heated  spatula. 

To  obtain  and  keep  a  quantity  of  water  that  shall  be  free  from  fungi, 
the  author  takes  an  ordinary  flask ;  this  is  three-parts  filled  with  water, 
plugged  with  cotton  wool,  and  sterilized.  The  rubber  tube  and  the  glass 
stoppers  are  then  fitted  in  and  plugged  round  with  cotton  wooL  The 
apparatus  is  then  placed  in  a  steam  sterilizer  for  half  an  hour.  When 
cool,  the  one  end  is  fitted  with  a  rubber  spray  bellows,  and  the  other 
supplied  with  a  pinchcock.  When  to  be  used  it  is  necessary  to  squeeze 
the  bellows  twice  before  opening  the  pinchcock,  and  to  dose  tiie  latter 
before  the  stream  of  water  has  ceased. 

Abloino— Xodiiioation  apport^e  i  nn  analyseiir  bact^riologique.  (Modification 
in  a  baoteriobgioal  analyser.)  CB.  Soc,  Bid.,  1887,  p.  722. 

Dal  Pozzo,  D.—Das  EiweiM  der  KieUtieier  als  HUirboden  fttr  ]Cikro<»ganismen. 
(The  albumen  of  the  plover's  egg  as  a  culture  mediam  for  mioro-orgaulBms.) 

Med.  Jahrb,  (Wien),  1887,  pp.  623-9. 

FiscHL,  B.— (a)  Etnneues  VerfUiren  inr  HersteUnng  mikroskopiselier  Priiparate 
axis  Beagemglascaltnren;  (6)  Die  Anfertignng  von  wirksamen  mit  Mikro- 
orgaaismen  impragnirten  Fiiden.  (  (a)  A  new  process  for  making  miorosoopio 
preparations  from  test-tube  cultures ;  (6)  the  preparation  of  threads  effeotiyely 
impr^ated  with  micr(H)rgani8ms.)  Fortschr,  d,  Medicin,  1887,  pp.  663-6. 

B  o  u  Xy  £.^De  la  Culture  sur  Pomme  de  terre.    (On  potato  cultivation.) 

Am.  InstU.  Pasteur,  1888,  pp.  28-30. 

(2)  Freparinff  Otjeota. 

Demonstrating  the  Beticnlated  Protoplasm  in  the  Interstitial 
Cells  of  the  Ovary.* — M.  N.  L5wenthal  remarks  that  it  is  not  rare  to 
meet  in  sections  of  ovary  of  dog,  cat,  or  rabbit,  with  interstitial  cells, 
the  body  of  which  appears  to  be  sabdivided  by  a  protoplasmic  network 
more  or  less  restricted  to  small  areas  of  round,  oblong,  or  polygonal 
shape.  This  special  conformation  of  the  interstitial  cells  is  particu- 
larly frequent  and  easy  to  demonstrate  in  the  cat.  It  is  due  to  the  fieust 
that  the  cell  is  infiltrated  with  globules  which  stain  black,  not  only 
with  osmic  acid,  but  with  chrom-aceto-osmic  acid.  The  globules  are 
particularly  large  in  the  cat ;  much  smaller  in  the  rabbit.    They  are 

♦  Arch  Sci.  Phys.  et  Nat.,  xviii.  (1887)  pp.  558-9. 
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disposed  with  much  r^^larity  all  round  the  nucleus.  As  they  increase 
in  size  they  almost  touch,  and  in  consequence  the  protoplasm  proper  is 
reduced  to  a  delicate  framework. 

The  procedure  for  showing  the  structural  peculiarities  of  the  inter- 
stitial cells  consists  in  fixing  the  pieces  in  the  chrom-aceto-osmic  acid 
mixture,  and  staining  the  sections  after  Flemming's  method  with  safiranin. 
After  dehydration  the  sections  are  placed  in  oil  of  turpentine.  By  this 
means  the  globules  blackened  by  the  osmic  acid  are  for  the  most  part 
dissolved;  in  those  that  remain  the  intensity  of  colour  is  much 
diminished.  Sometimes  the  ceU  assumes  a  more  or  less  deep  lilac 
tint. 

Methods  of  investigating  Structure  of  Henre-tissues.*— Mr.  F. 
Nansen,  in  his  studies  on  the  structure  of  nervous  tissues,  made  use  of 
fresh  isolated  tissues,  as  well  as  of  those  that  had  been  macerated  or  cut 
into  sections.  The  first  were  examined  in  the  blood  of  the  animal  from 
which  they  were  taken,  either  as  large  pieces  or  after  being  teased  with 
glass-needles,  the  use  of  which  the  author  strongly  recommends.  For 
macerations  use  was  made  of  B.  Haller's  fluid  composed  of  5  parts 
acetic  acid,  5  parts  glycerin,  and  20  parts  distilled  water ;  pieces  were 
treated  with  this  for  firom  one  to  twenty-four  hours,  then  teased  in 
50  per  cent,  glycerin,  or  washed  and  stained  with  ammonia-carmine  or 
picro-carmine.  Delafield's  solution  is  specially  recommended.  For 
some  purposes  it  was  better  to  macerate  in  dilute  alcohol,  when  wedc 
solutions  (17-20  per  cent.)  were  found  good.  Sometimes,  however,  this 
process  has  to  be  continued  for  weeks ;  when  finished,  the  tissues  were 
stained  in  ammoniarcarmine  diluted  with  an  equal  quantity  of  macera- 
ting fluid  for  twenty-four  hours,  and  teased  in  glycerin  of  50  per  cent 

The  author  usually  stains  before  teasing  or  isolating,  because  he 
thinks  it  much  more  practical,  and  when  one  is  careful  not  to  employ 
too  strong  solutions,  and  to  dissolve  or  dilute  the  staining  colours  in 
the  macerating  fluid,  the  facility  of  isolation  is  not  serioucJy  disturbed. 
Though  one  of  the  oldest  methods,  that  of  maceration  in  potassium 
bichromate  is  one  of  the  best,  and  must  never  be  omitted  when  it  is 
wished  to  examine  the  most  delicate  structure  with  good  results. 

The  most  important  thing  in  researches  on  the  histology  of  the 
nervous  elements  is  to  get  good  sections  from  well  fixed  and  stained 
preparations.  The  author  strongly  recommends  Flemming's  mixture  as 
made  of  15  parts  of  1  per  cent  chromic  acid,  4  parts  of  2  per  cent,  osmic 
iEM)id,  and  1  part  (or  less)  of  acetic  acid.  Pieces  as  small  as  possible 
must  be  treated  in  not  too  small  quantities  of  the  fluid  for  from  12-24 
hours,  or  even  longer.  After  washing  they  should  be  directly  inclosed 
(not  imbedded)  in  parafi^,  and  may  then  be  easily  cut  under  alcohol  or 
water.  Mr.  Nansen  has  succeeded  in  getting  sections  only  0*005  mm. 
thick. 

A  method  which  was  found  very  useful  with  Mollusca  was  the  fol- 
lowing:— The  pieces  for  examination,  cut  as  small  as  possible,  were 
treated  with  1  per  cent  osmic  acid  for  48  hours,  then  washed  in  running 
water  and  cut  at  once  by  hand,  or  with  the  microtome  (or  they  may  be 
first  hardened  in  alcohol  and  then  cutV  The  sections  were  stained  in 
Delafield's  hasmatoxylin  (diluted),  ana  the  colour  destroyed  in  water 
containing  a  little  acetic  acid ;  the  sections  were  examined  in  glycerin 

*  Bergens  Museam  AarsberotiUDg  for  1886  (1887)  pp.  73>80. 
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or  Canada  balsam.  By  this  method  the  fibrillar  substance  got  a  distinct 
blackish  staining. 

Mr.  Nansen  concludes  with  describing  a  method  the  importance  of 
which  '*  for  onr  future  knowledge  of  the  nervous  system  can  scarcely  be 
oyerestimated,  as  it  affords  really  quite  marvellous  preparations,  and  far 
surpasses  every  method  hitherto  known."  By  modifications  of  the 
black  chromo-sUver  method  of  Prof.  Golgi  the  author  has  obtained  ex- 
cellent preparations.  As  employed  for  Myxine  glutinosa  the  following 
method  is  adopted : — ^The  nerve-cord  is  cut  out  of  the  living  animal, 
and  divided  into  pieces  one  or  two  centimetres  long ;  these  are  laid  in  a 
solution  of  potassium-bichromate  (2-2*5  per  cent.)  for  about  an  hour, 
when  the  solution  is  changed  and  made  a  little  stronger.  In  this  the 
pieces  are  left  for  about  twenty-four  hours,  after  which  they  are  put 
into  a  fresh  solution  consisting  of  4  parts  of  3  per  cent,  solution  of 
potassium-bichromate  and  1  part  of  1  per  cent,  osmic  acid,  in  which 
they  remain  for  about  three  days.  When  the  pieces  are  ready,  they  are 
directly  treated  with  silver  nitrate;  they  are  first  washed  in  a  weak 
solution  (0*5  per  cent.),  and  then  placed  in  1  per  cent  solutions.  After 
one  day  tiie  staining  is  generally  complete.  Sections  need  not  be  very 
thin ;  if  the  staining  is  good  the  ganglion-cells  will  be  seen  with  all 
their  processes,  and  nerve-tubes  with  their  ramifications  will  appear 
quite  dark  or  black  on  a  transparent  field. 

Specimens  intended  to  be  preserved  should  be  washed  well  in  alcohol 
of  90  to  96  per  cent. ;  when  sufficiently  washed  they  should  be  placed 
in  absolute  alcohol..  After  some  hours  of  this  the  sections  are  placed  in 
pure  turpentine,  which  must  be  changed  several  times ;  and  they  are 
then  placed  on  the  slide  in  dammar-resin  dissolved  in  tuxpentine.  If  it 
is  demred  to  keep  the  preparation  a  long  time,  it  must  not  be  protected 
by  a  cover-glass ;  the  dammar  is  at  once  dried  in  a  warm  bath  or  incu- 
bator, when  the  turpentine  is  veiy  rapidly  evaporated  and  the  dammar 
becomes  quite  hard  and  smooth.  The  addition  of  a  cover-glass  prevents^ 
of  course,  the  evaporation  of  the  turpentine  and  other  volatile  oils. 

Prof.  Gk)lgi  mounts  the  sections,  in  dammar,  on  cover-glasses,  and 
the  cover-glares  are  again  mounted  on  wooden  slides,  in  the  middle  of 
which  square  apertures  are  cut  to  suit  the  glasses.  This  excellent 
method  not  only  admits  of  the  use  of  oil-immersion  lenses,  but  allows 
tiie  sections  to  be  examined  from  both  sides,  which  is  often  of  great  im- 
portance when  the  sections  are  thick.  Silver-stained  preparations  should^ 
of  course,  be  kept  in  the  dark  when  not  being  use^. 

Hew  Method  for  Investigation  of  Blood.*— Dr.  D.  Biondi  describes 
a  new  method  for  &e  microscopical  examination  of  the  blood.  He  notes 
^e  disadvantages  of  the  methods  hitherto  practised.  Being  desirous  to 
study  the  blood  more  intimately,  by  means  of  sections,  he  experimented 
with  all  sorts  of  imbedding  mixtures  without  success.  Eventually,  he 
fixed  the  elements  by  placing  drops  of  fresh  blood  in  5  ccm.  of  2  per 
cent  osmic  add  solution,  and  this  achieved  the  first  step.  The  im- 
bedding was  successfully  effected,  after  many  attempts,  in  agar-agar^ 
so  much  used  by  Koch  and  other  bacteriologists.  The  mixture  of  blood 
and  osmic  acid  is  placed  in  dissolved  agar  at  a  temperature  of  35^-37°. 
The  fluid  is  allowed  to  harden  in  the  usual  moulds,  is  sliced  into  little 
portions,  placed  for  some  days  in  85^  alcohol,  and  cut  in  pith.     The 

♦  Arch.  f.  Mikr.  Anat.  xxxi.  (1887)  pp.  105-12. 
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agar  method  may  also  be  combined  with  the  osnal  pan^&n  procees. 
He  gives  fortber  details  as  to  staining,  clearing,  and  tbe  like,  but  the 
point  of  importance  is  tbe  successM  results  of  this  agar  imbedding  for 
tbe  purpose  of  minute  morphological  stndy  of  fine  elements  like  blood- 
corpuscles. 

Methods  of  studying  typical  Bird's  Feather.*— Mr.  B.  8.  Wray 
came  to  the  results  whidi  ne  has  reached  with  regard  to  the  structure 
of  a  typical  pennaceous  feather,  while  preparing  a  model  for  the  Natural 
History  Museum.  A  feather  was  soaked  in  turpentine  and  bits  of  the 
Tane  were  cut  out  and  mounted  in  Canada  balsam  to  show  the  upper  and 
lower  surfaces.  Separate  barbs  were  mounted,  the  barbules  on  some 
beinff  teased  out  with  needles,  and  on  others  the  barbules  were  cut  off 
by  placing  a  sharp  razor  on  the  sides  of  the  barb  and  pressing  gently 
on  the  slide,  when  sufficiently  perfect  barbules  of  each  kmd  were 
obtained  for  examination.  Portions  of  the  vane  were  carefully  imbedded 
in  paraffin,  and  sections  mounted  by  the  creosotenshellac  method,  so  that 
the  parts  were  obtained  in  their  relative,  natural,  and  undisturbed 
positions.  In  addition  to  transverse  and  horizontal,  sections  parallel  to 
the  distal  barbules  were  made.  A  gutta-percha  model  illustrating  the 
points  elucidated  by  Mr.  Wray,  is  to  be  seen  in  the  *'  index-museum  " 
of  the  Natural  History  Museum,  and  is  worthy  of  the  attention  of 
microscopists. 

Mounting  Tape-worms.t— Mr.  W.  8.  Jackman  states  thai  a  joint  or 
segment  of  tape- worm  mounted  in  the  following  manner  will  show  the 
ovaries  and  eggs  very  clearly. 

Procure  good-sized  specimens  with  well-filled  ovaries.  Bemove  the 
alcohol  in  which  they  have  been  hardened,  wash  and  immerse  in  glycerin 
for  a  few  days  until  clear  and  pulpy  in  appearance.  Place  between  two 
strips  of  glass  and  squeeze  until  the  specimen  is  quite  thin.  Clamp 
with  a  stiff  spring  and  allow  it  to  remain  thus  for  several  hours — a  day  is 
not  too  long ;  sufficient  glycerin  will  adhere  to  the  glass  to  keep  it  moist. 
Next  place  it  in  the  stain,  a  few  minutes  will  usually  be  long  enough ; 
pass  it  then  through  the  fixing  solution  and  place  in  oil  of  doves,  allow 
it  to  remain  here  until  the  tissue  around  the  eggs  assumes  a  transparent 
glassy  appearance,  then  remove  to  a  thin  balsam  solution  and  mount. 
Turpentine  should  not  be  used  for  clearing,  as  it  makes  the  specimens 
opaque.  <*  Hard  finish  "  answers  as  well  as  balsam,  is  pleasanter  to 
handle,  and  easier  to  prepare.  It  should  be  thinned  with  benzol  and 
then  filtered. 

Beeves's  Method.t~Mr.  R  N.  Beynolds  states  that  by  following 
Dr.  J.  E.  Beevee's  method  of  preparing,  cutting,  and  mounting  patho- 
logical specimens  he  has  now  great  success.  The  sections  are  1/4000 
in.  thic^  but  only  about  htSf  or  one-third  come  from  under  the 
flattener  in  a  condition  to  mount.  Instead  of  balsam  he  usee  Berry 
Bros',  oil  finish.  Sections  1/2000  in.  thick  came  out  straight  enough 
for  mounting.  The  chief  difficulty  in  the  method  arises  from  not  using 
sufficiently  hard  paraffin.  The  author  found  that  the  hardest  refined 
paraffin  of  the  Standard  Oil  Company,  Cleveland,  supplied  tiie  want, 
but  in  very  cold  weather  a  softer  variety  could  be  used.      If  the 

•  Ibis,  1887,  pp.  422-3.  f  The  Microeoope,  yiii.  (1888)  pp.  5-6. 

X  Ibid.,  p.  31. 
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specimens  remain  olondy  after  liberal  nse  of  absolnte  alcohol,  this  is 
due  to  insufficient  immersion  in  the  turpentine  bath. 

Mode  of  rendering  visible  the  closinjpr  Membrane  of  Bordered 
Pits.* — Herr  A.  Zimmermann  recommends  ror  this  object  staining  with 
hadmatoxjlin  (in  Bdhmer's  solution),  and  clearing  with  oil  of  cloves  and 
Canada  balsam.  If  slightly  tinged,  the  "  torus  *'  alone  then  takes  up 
the  pi^ent  strongly,  while  all  the  other  membranes  are  almost  entirely 
colouness.  By  this  method  the  torus  is  rendered  visible  even  in 
relatively  thick  sections  and  with  low  magnification. 

Mounting  small  Oi^fanisms—Disaggregation  of  Book8.t  —  Sig.  D. 
Pantanelli  who  recenfly  suggested  a  method  for  mounting  small 
orgamsms  found  in  the  residues  from  finely  divided  rocks,  by  using  a 
mixture  of  collodion  and  oil  of  cloves,  has,  on  account  of  the  impurities 
in  the  latter,  and  the  difficulty  of  making  elegant  preparations,  now  sub- 
stituted for  it  salicylic  ether  (G^H^^O'),  which,  on  being  evaporated  at 
a  temperature  of  60"^,  leaves  the  coUodwn  unaltered,  while  at  ordinary 
temperatures  it  keeps  viscid  sufficiently  long  for  making  the  prepara- 
tion. 

Tempore  advised  that  rocks  refractory  to  acids  should  be  disaggre- 
gated by  boiling  them  in  a  concentrated  solution  of  sulphate  of  soda, 
tiie  act  of  crystfdlization  completely  breaks  up  the  rock ;  when  used  for 
diatoms  this  method  succeeds  very  well  with  porous  rocks,  and  serves 
excellently  for  separating  out  the  foraminifera  from  argillaceous  or 
calcareous  rocks,  which  are  not  reduced  by  repeated  immersion  in  water. 
Having  experimented  with  porous,  calcareous,  and  compact  argillaceous 
rocks,  the  author  has  succeeded  in  separating  out,  without  damage,  the 
most  delicate  foraminifera,  and  still  more  easUy  radiolaria  and  diatoms. 
Whenever  siliceous  organisms  are  sought  for,  the  add  process  should  be 
adopted,  and  whenever  this  fails  to  break  up  the  rock,  the  solution  of 
sulphate  of  soda  should  be  tried. 

KtfHNB,  H.— ITeber  dn  kombixiirtM  ITnivenalverfBihren,  SpaltpUse  im  thierisdieii 
Gewebe  nachraweisen.  (On  a  combined  uniyeraal  process  for  demonstrating 
bttoteria  in  animal  tissues.)  Dermatol.  Studien  (Unna),  1887,  pp.  d-14. 

M  ANTON,  W.  P.— Budiments  of  Praetioal  Embryology,  beingworking  notes  with 
simple  methodf  for  beginners.  Microscope,  YUl.  (1888)  pp.  15-8. 

(3)  Onttiiig,  inclndlng  Imbedding. 

Application  of  Faraflbi  Imbedding  in  Botany.}— Dr.  J.  W.  Moll 
enthusiastically  recommends  parafi&n  imbedding  for  botanical  prepara- 
tions. The  reasons  given  why  this  method  has  not  hitherto  been  more 
generally  adopted  are  that  tissues  preserved  in  alcohol  are  unsuitable, 
and  that  it  has  usually  been  tried  with  full-grown  parts,  for  which  it  is 
not  so  well  adapted. 

llie  procedure  is  as  follows : — Take,  say,  fresh  tips  of  some  primary 
or  secondary  root  1-2  cm.  long,  and  fix  in  watery  1  per  cent,  solution 
of  chromic  acid,  or  a  saturated  solution  of  picric  acid,  or,  best  of  all,  a 
modified  Flemming*s  mixture  (chromic  acid  1  per  cent,  osmic  add 
0*02  per  cent.,  acetic  acid  0*1  per  cent.). 

Herein  the  root-tips  remain  for  twenty-four  hours,  and  ihen  the  acids 

♦  ZeitBohr.  f.  Wiss.  Mikr.,  iy.  (1887)  pp.  216-7. 

t  Atti  Soc  Tosc  Sd.  Nat.,  vL  (1887)  Pioc.  Verb.,  pp.  12-13. 

:  Bot.  Gazette,  ziii.  (1888)  pp.  5-14. 
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are  to  be  thoroaghly  washed  out  with  numing  water.  The  water  is 
then  replaced  by  alcohol,  which  must  be  added  gradually  in  increasing 
strengths  of  20,  40,  60,  80,  95  per  cent,  to  prevent  it  swelling.  The 
alcohol  is  next  replaced  by  a  solvent  of  parafi^,  turpentine  being  tiie  best. 
This  is  performed  gradually,  first  with  equal  parts  of  alcohol  and  turpen- 
tine, then  with  pure  turpentine ;  then  truisfer  to  a  cold  saturated  solution 
of  para£Sn  in  turpentine ;  then  to  equal  parts  of  turpentine  and  paraffin 
kept  at  a  heat  of  30°-40°  G.  After  an  hour  the  temperature  is  raised  to 
50-65°  C,  and  the  roots  finally  placed  in  pure  melted  paraffin  renewed 
once  or  twice.  In  about  six  hours  the  roots  will  be  thoroughly  per- 
meated, and  then  they  are  placed  in  rectangular  moulds  suitable  for 
being  held  in  a  microtome  clamp.  The  inner  surface  of  the  moulds 
shoidd  be  wetted  with  turpentine  before  the  melted  paraffin  is  poured 
in,  and  as  soon  as  the  molten  mass  is  cooled  so  far  that  a  film  is  formed 
on  its  surface,  cold  water  should  be  at  once  poured  over  it,  as  sudden 
setting  of  paraffin  prevents  the  formation  of  cavities.  After  ihe  sections 
are  made  Uiey  are  glued  to  the  slide  with  indiarubber  solution,  albumen, 
or  collodion ;  the  two  last  are  to  be  preferred.  If  albumen,  equal  parts 
of  white  of  egg  and  albumen  are  mixed  together,  some  drops  of  carbolic 
acid  added,  and  the  whole  filtered.  If  collodion,  ^en  a  mixture  of  equal 
parts  of  collodion  and  oil  of  cloves  is  made.  In  either  case  the  slide 
IS  painted  with  the  adhesive,  the  section  pressed  thereon,  and  the  slide 
is  then  heated  in  the  oven  for  fifteen  minutes  at  50°  C.  While  still  warm 
the  slide  is  transferred  to  turpentine,  which  dissolves  the  paraffin,  and 
the  turpentine  removed  by  means  of  alcohol. 

The  specimens  may  be  stained  before  imbedding  or  as  sections  on 
the  slide.  If  the  former,  then  Orenacher's  alum-carmine  when  the 
specimens  have  reached  the  60  per  cent,  alcohol  stag^e ;  if  the  latter,  then 
alum-carmine,  h»matoxylin  or  the  anilins,  the  last  being  specially  suitable 
for  demonstrating  karyokinesis. 

The  sections  may  be  mounted  in  glycerin  or  balsam,  but  the  latter  is 
preferable. 

Hew  Imbeddine  Material.*— Prof.  E.  Pfitzer  describes  a  new  mode 
of  imbedding,  which  he  has  found  very  useful  in  the  examination  of 
minute  and  very  soft  or  thin  parts  of  plants,  such  as  the  fiowers  of 
orchids  in  early  stages  of  their  development  The  principal  objects 
were  to  obtain  an  imbedding  material  which  should  combine  solubility 
in  water  with  a  great  degree  of  transparency.  These  properties  are 
presented  by  glycerin  soap. 

Profl  Pfitzer  heats  in  a  water-bath  of  a  temperature  between  60^  and 
70^  0.  a  mixture  of  equal  volumes  of  glycerin  and  90  per  cent  alcohol, 
with  as  many  minute  yellow  transparent  pieces  of  glycerin  soap  as  will 
dissolve  in  it.  This  is  best,  done  in  a  cylindrical  vessel  stopped  with 
cotton  wool,  from  which  but  little  alcohol  evaporates.  The  yellow 
perfectly  transparent  or  only  slightly  turbid  fluid  is  poured  either  into 
a  flat  dish  or  into  a  paper  cup  made  by  wrapping  strips  of  paper  round 
a  cork  and  fSEistening  with  a  pin,  the  paper  having  been  first  saturated 
with  strong  alcohol.  While  the  mixture  is  hardening,  the  object  must 
be  placed  by  a  needle  in  a  position  suitable  for  making  sections.  With 
larger  objects  it  is  convenient  to  insure  perfect  saturation  by  laying 
them  in  a  cold  saturated  solution  of  soap  before  ti*an8ferring  into  the 

•  Ber.  Deutacli.  Bot  Gesell.  (Geu.-Vereamral.  Heft)  v.  (1887)  pp.  Ixv.-via 
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hot  mixture.  The  imbedding  substanoe  can  be  pieserved  cold  in  corhed 
vessels  for  an  indefinite  time,  and  will  melt  at  a  temperature  of  about 
40*^  C. 

By  this  means  perfectly  dear  transparent  imbeddings  may  be 
obtained,  which  can  be  cut  with  the  greatest  ease  after  hardening  in  the 
cold,  and  can  be  preserved  unchanged  in  a  vessel  over  fused  calcium 
chloride,  whidi  renders  them  somewhat  harder  and  therefore  better. 
Very  minute  objects  may  be  imbedded  still  more  quickly  by  placing 
drops  of  the  material  on  a  cork,  laying  the  object  on  them,  and  adding 
another  drop  of  the  materiaL  Small  quantities  of  the  solution  of  soap 
harden  completely  in  a  quarter  of  an  hour.  For  harder  parts  of  plsmts 
the  process  is  not  very  convenient,  the  material  bein^  not  sufficiently 
solid;  paraffin  or  ceUoidin  are  better.  For  making  the  sections 
Thoma's  slit-microtome  was  used. 

Dale's  Microtome. — Mr.  H.  F.  Dale  has  patented  the  microtome 
shown  in  figs.  60  and  61,  the  primary  object  he  had  in  view  being  <<  to 
provide  an  instrument  which,  while  it  may  be  made  at  comparatively 

FiQ.  60. 


small  cost,  shall  be  effective  and  durable  to  the  highest  degree  possible, 
and  which  particularly  distinguishes  itself  also  owing  to  the  facility 
with,  and  advantageous  manner  in  which  it  is  operated." 

The  device  comprises  a  base-plate  A,  upon  the  surface  of  which  is 
fixed  a  rectangular  box  B,  having  a  freezing  chamber  a  perforated  at 
the  bottom  with  two  holes,  into  the  larger  of  which  is  seciured  a  tube  &, 
which  contains  the  object.  The  smaller  perforation  is  provided  with  a 
short  length  of  tube  c,  which  serves  to  drain  off  the  liquefied  refrigerant 
On  the  top  of  the  box  B  is  a  face  plate  0,  partially  covering  the  box, 
the  open  portion  h^  allowing  of  the  introduction  of  the  refrigerant. 

The  mechanism  for  raising  the  object  comprises  a  spindle  D,  to  the 
centre  of  which  is  fixed  a  rachet-wheel  E,  into  the  teeth  of  which  a 

1888.  z 
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pawl  6  takes,  carried  upon  an  arm  d,  the  pawl  being  pressed  against  tbe 
racbet- wheel  by  a  small  bent  spring/.  The  arm  d,  which  works  loosely 
upon  the  spincUe  D,  is  kept  in  its  proper  position  by  means  of  a  washer ; 
the  extremity  of  the  arm  is  forked,  into  which  takes  a  bent  wire  H, 
fixed  to  a  rod  O,  working  horizontally  in  bearings.  Within  the  bearings 
the  rod  is  sorronnded  by  a  spiral  spring  h.  To  one  end  of  the  rod,  be- 
yond the  bearing,  is  a  smaU  hook  i,  to  t^ow  of  the  attachment  of  a  coid» 
which,  passing  over  the  small  pulley  I,  is  secured  to  a  suitable  treadle 
beneath  the  table.     The  other  end  of  the  rod  has  a  screw-thread  with  a 

thumbscrew    f   for   regulating 
Yjq,  gi.  ^^    limiting    the    horizontal 

motion  or  '*  play  "  of  the  rod. 

To  the  base  plato  A  is  fixed 
a  second  pawl  F,  of  such  length 
as  to  act  upon  the  rachet-wheel 
E  at  whateyer  height  the  latter 
may  be,  the  pawl  being  gently 
pressed  against  the  rachet-wheel 
by  the  spring  j.  The  upper  part 
of  the  yertioftl  spindle  D  has  a 
fine  screw-thread,  which  works 
in  a  metal  disc  screwed  to  the 
base  plato.  The  other  extremity 
of  the  spindle  is  plain,  and 
moTes  freely  in  a  bearing 
formed  in  a  rigid  bracket  J, 
which  serves  to  keep  the  spindle 
perfectly  central  rolativdy  to 
the  tube  b.  The  spindle  ter- 
minates at  its  upper  extremity  in  a  conical  point  o^  upon  the  apex  of 
which  is  a  plug  m,  which  moves  freely  up  and  down  in  unison  with  the 
vertical  motion  of  the  spindle. 

The  mode  of  working  the  apparatus  is  as  foUows: — ^Having  adjusted 
the  thumbscrew  •*,  the  treadle  is  depressed,  and  by  means  of  tiie  cord  it 
attached  to  the  rod  G,  the  latter  is  drawn  forward  in  the  direction  of 
the  arrow,  a  distance  limited  by  the  position  of  the  thumbscrew  i}^  and 
in  this  forward  motion  carries  with  it,  by  means  of  the  wire  H,  the 
arm  d;  whereupon  the  pawl  e  takes  into  the  radiet-wheel  E  and 
rotates  the  latter  a  distance  corresponding  to  one,  two,  or  more  teeth, 
thus  raising  the  plug  m  and  object  to  such  a  height  as  to  allow  of 
a  section  being  token  in  accordance  with  the  thic^ess  desired.  The 
whole  of  the  medianism,  it  will  be  seen,  is  actuated  by  the  d^ression 
of  the  treadle,  thus  leaving  both  hands  free  to  manipulato  the  knife,  as 
also  to  vary  the  position  of  the  object. 

The  author,  in  his  specification,*  fiirther  says : — '*  It  is  well  known 
that  in  preparing  objecto  for  microscopic  examination,  it  is  almost  im- 
possible, by  the  methods  at  present  generally  adopted,  to  obtain  very 
thin  sections  or  slices  of  substances  of  a  brittle  or  non-elastic  nature. 
This  difficulty  is,  to  some  extent,  due  to  the  inability  to  utilise  both 
hands  for  manipulating  tiie  razor  or  section  knife  before  referred  to, 
but  with  the  improved  apparatus  above  described,  inasmuch  as  the 

•  1887,  Na  9900. 
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mechanism  is  aotnaied  bj  the  foot,  both  ha&ds  are  available  to  give  to 
the  catting  knife  those  exact  movements  so  essentially  necessary  to  the 
successful  production  of  extremely  fine,  thin,  delicate  films ;  therefore 
the  brittle  substances  having  been  treated  in  any  of  the  usual  ways  to 
impart  tenacity  and  partial  elasticity  thereto,  the  knife  is  made  to  ap- 
proach and  cut  into  ^e  substance  of  the  object,  either  direct,  diagonally^ 
or  in  any  other  desired  manner,  without  fear  of  one  part  of  the  film  or 
slice  being  of  greater  thickness  than  another,  a  most  important  con- 
sideration with  respect  to  opaque  or  semi-opaque  substances.  Another 
important  feature  in  the  device  arranged  as  above  described,  is  the 
rigidity  with  which  the  object  to  be  operated  upon  is  maintained  in 
position  during  the  process  of  cutting  or  slicing  the  same,  as  the  means 
for  imparting  motion  being  situated  at  a  distance  from  the  mechanism, 
and  the  latter  inclosed  if  desired  in  a  protective  case  or  box,  the  risk  of 
movement,  or  shifting  of  the  substance  from  which  a  film  is  to  be  cut,  is 
rendered  impossible. 

C4}  staining  and  IixJeotinff. 

Staining  Cultivation  Media  and  its  results  on  micro-organisms.*— 
Dr.  O.  D'Abundo's  object  in  staining  cultivation  media  with  various 
dyes  was  to  attempt  to  ascertain  if  any  new  biological  characteristics 
could  be  imparted  to  the  micro-organisms  cultivated  thereon,  and,  if 
possible,  to  stain  the  spores.  The  media  were  distilled  water,  peptonized 
broth,  gelatin,  agar,  and  potato ;  the  dyes  were  methylen-blue,  fuchsin, 
and  methylen-violet.  Sterilization  was  performed  in  the  usual  way. 
The  results  were  as  follows : — 

Distilled  water  and  methylen-blue ;  typhoid  bacillus  grow  feebly, 
but  were  stained,  the  water  being  unaffected.  Similar  results  were 
obtained  with  fuchsin,  methyl-violet,  and  Bismarck  brown.  Peptonized 
broth  coloured  as  above  becomes  decolorized,  but  the  bacilli  are  unaf- 
fected. If  tiie  test-tube  be  shaken  the  colour  returns.  Stained  with 
fuchsin  the  broth  gave  similar  results;  but  with  methyl-violet  the 
bacillus  grows  dowly,  but  is  stained.  Pneumonia  coccus  gave  similar 
results ;  that  is,  it  was  stained  with  methylen-violet,  but  not  with  other 
dyes.  Anthrax  seems  to  have  stained  in  the  blue-violet  and  red  anilin 
if  the  medium  were  deeply  stained.  On  gelatin  stained  with  methylen- 
blue  typhoid  bacillus  developed  a  colour,  and  this  was  demonstrated 
microscopically.  Bismarck  brown  and  methyl-violet  gave  similar 
results,  but  fuchsin  fedled.  Pneumonia  coccus  only  developed  a  faint 
colour  when  the  medium  was  highly  charged  with  pigment.  On  agar 
the  typhoid  bacillus  is  coloured  with  methylen-blue  and  methyl-violet, 
but  not  with  fuchsin.  On  potato,  coloured  with  methylen-blue,  typhoid 
bacillus  developed  a  hue  much  deeper  than  the  cultivation  medium ;  but 
there  was  no  result  with  fuchsin. 

Hitrate  of  Silver  Method.!— Sig.  0.  Martinotti  proposes  the  follow- 
ing improvements  on  the  method  of  staining  with  nitrate  of  silver : — 
(1)  increase  the  volume  of  the  silver  solution  in  proportion  to  that  of 
the  object  to  be  stained ;  (2)  increase  the  duration  of  immersion  (15-80 
days) ;  (8)  maintain  the  objects  at  a  temperature  of  about  25  degrees 
for  ^glionic  cells,  or  if  for  neuroglia  cells  alone  at  85-40  degrees ; 

♦  Atti  8oc  Toec  Sci.  Nat,  vL  (1887)  Proo.  Verb^  pp.  16-9. 
t  Arch.  ItaL  Biol.,  ix.  (1887)  pp.  24-5. 
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(4)  add  50  per  oent.  glycerin  to  the  silyer  Bolntion  for  very  delicate 
results ;  to  avoid  Bar&oe  precipitation  cover  the  objects  when  removed 
from  MtOler's  fluid  with  a  sheath  of  paper  bronilhsurd  previously  pre- 
pared with  distilled  water.  By  following  these  methods  Martinotti 
obtained  most  satisfiMstoiy  results. 

F BEE  BOB N,  G.  C— Fotieat  of  Few  Xethodi.    I. 

[1.  Staininff  of  elastic  fibres  (Lttstgarten,  Herzheimer,  and  Martinotti). 
2.  SubBtitnteB  for  baBmatoxylin  (Paneth  and  FrancoUe).  3.  Monnting 
(Weigert).] 

Amer.  M<m,  Uxor.  Joum^  IX.  (1888)  pp.  26-7. 
Wilkinson,  W.  H.~Coloiir-B«action:  its  use  to  the  Mieroscoi^st  and  to  tlie 
Biologist  Mica,  Naturalist,  XI.  (1888)  pp.  1-4  (1  pi). 

Zi  Ell  A  OKI,  J.^-Znr  Entfettung  mikroskopiselier  Praparate  Ton  Eiter,  Bint,  Sputom 
n.  s.  w.  Tordor  Tinotionin  wisse  ligen  I&rbelStuigenbeilTntersiiohiuiganf  Kikro- 
orgaoismen.  (On  the  remoral  of  fat  from  microsoopioal  preparations  of  pna, 
blood,  sputami  &o.,  before  using  aqueous  staining  solntions  in  examinations  for 
micro-organisms.)  St.  Petertburger  Med,  Wochenschr,,  1885,  p.  130. 

C6)  Konntlng,  Inolnding  Slidea,  Preservative  Fluids,  Ao. 

Indexing  Mieroscopical  Slides.*— Dr.  B.  H.  Ward  describes  bis 
system  of  indexing  slides  as  developed  in  his  '*  Slide-Catalogne." 

'*  The  alphabetical  index  is,  of  course,  a  large  and  essen^  portion  of 
the  system.  Its  pages  are  specially  mled  for  convenience  in  entering 
titles  and  numbers,  and  they  have  a  capacity  for  several  references  to 
each  slide,  the  volume  for  2000  slides  having  room  for  about  10,000 
references.  Thus  a  leaf  preparation  may  not  unfikely  be  referred  to  under 
both  popular  and  scientific  names  of  tibe  plant,  and  also  under  several 

such  titles  as,  *Leaf  of  ,'  <  Spiral  vessels  in  ^*  ^Stomates 

of ,'  *  Baphides  in ,'  &o.    But  as  many  simple  slides  require 

only  two  or  three  entries,  the  more  complex  ones  will  have  room  for 
eight  or  ten.  The  index  is  lettered  alphabetically,  the  number  of  pages 
assigned  to  each  letter  depending  upon  the  frequency  with  which  that 
letter  occurs  at  the  beginning  of  Euglish  words.  Subdivision  is  accom- 
plished according  to  the  vowel  system  of  arrangement,  whose  advantages 
are  familiar  to  all  readers,  and  which  may,  by  means  of  a  few  obvious 
expedients,  be  made  applicable  to  slide-catalogues  of  various  sixes. 
Thus  the  pages  devoted  to  ax^  letter,  as  8^  are  divided  into  six  portions, 
and  lettered  Sa,  Se^  Si^  So^Su^Sy;  the  first  portion  bedng  for  words 
beginning  with  S,  and  having  a  for  their  f:rst  vowel,  and  so  on  for  the 
rest.  Father  subdivision  depends  so  largely  upon  individual  wants  as 
to  be  best  left  optional  with  the  user.  But  having  given  a  page  to  the 
8a  words,  for  instance,  it  is  hardly  possible  that  any  thoughtful  person 
could  throw  all  these  together  at  random.  Probably  nearly  every  one 
would  enter  things  pertaining  to  animals  at  the  top  of  uie  page,  vegetables 
in  the  middle,  and  minerals  at  the  bottom,  or  vice  vered.  A  specialist  in 
any  departm^  would  give  the  lion's  share  of  the  page  to  his  particular 
province,  subdivided  to  suit  himself;  and  the  vegetable  kingdom,  being 
in  the  middle,  could  be  carried  up  or  down,  where  experience  shows  that 
room  could  best  be  epared.  After  such  entries  as  starch,  pollen,  hair, 
&c.,  several  lines  would  be  left  blank  for  similar  items,  so  that  ultimately 
these  items  would  appear  in  blocks  that  would  be  instantly  recognised 
on  glancing  at  the  page.    In  larger  collections,  where  8a  included  many 

♦  The  Microscope,  vii.  (1887)  pp.  355-8. 
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pages,  a  oertain  number  of  these  whole  pages  would  be  assigned  to 
animad,  vegetable,  and  mineral  objects  respeotively.  In  this  case  a 
botanist,  for  instance,  wonld  probably  reserve  more  pages  for  plants  than 
for  all  the  rest,  and  at  first  he  might  devote  a  column,  or  even  a  whole 
page,  to  such  a  group  as  starches,  and  a  like  portion  of  jSs  to  seeds,  one 


SA. — ^Anikal. 

Saw-fiflh,  tooth  aec 

Scaly  epithelium 

Scale  inflect      | 

Scales  (see  Win^) 

„         Moflqoito 

„  Lepiflma 

„  Podma      I 

„          Gabbage  Butterfly  .. 
„         Tinea 

„  Sole,  and  m  situ 

„  Trout 

„  Flounder,  and  in  situ 

„  Gold-fidh 

Eel 

„  Sturgeon,  sec 

„  Dog  Shark       ..     .. 

Starfish  (young)      

„        Ifadxeporio  body 
„        Pediocdlaria 

„        Spine,  sees.       ..      ..< 

Saicina      . 

Sarooptee 

Scalp,  sees 

rt       Negro 

Statoblasts  of  Cristatella 


Sarcoma,  Giant-cell 
„         Spiodle-cell     .. 

y.         Cystic      

y,         Osteo-      

„         Bound-cell 

n         Melanotic  ..< 

Snails,"*  Palates" 


No. 


233 

272 
2440-3 
2364 


273 


2797 
2090 
210tf 
2699 

665-6 
1596 
1597-8 
1599 
1863 
2096 
2098 

2005 

2006 

2007 

2527-9 

2030-7 

1495 

1925-6 

2025-6 

2131 

2508 


573 
1496 
1731 
1792 
2804 


2820 
1073-8 


Vbqbtabli. 

Scales  (see  Hairs) 
„      of  Fern 

•*  Star  Polishing  Powder  "     . . 

Starch,  Com 

„       Potato,  and  in  situ 
„       Ganna,  pure  and  com^ 

mercial 

„       Wheat 

„       Bice,  pure  and  adul- 
terated      

„       Arrowroot,  and  m  situ 

Sanguinaria,  sec.     

"Star  Fungus"       

Salicine | 

Santonine 

Stamens  (see  Flowers) 

„        Lobelia      

„        Salvia 

„        Tradescantia    .. 

„        Vaccinium 

H        Deutzia 

„        (Petaloid) | 

„        Willow  (to  ovaries) . . 

Scalariform  Vessels | 

**  Santa  Monica  "  deposit 

MiNEBAL. 

Satm  Spar        

Sand,  Oolitic ^ 

„      Auriferous 

„      Sonorous       

Stalactite | 

Slag  from  Iron  Furnace . . 
„  Copper  Furnace 


No. 


207 

2526 
886 

887-8 

955-6 
980 

1125-6 
1699 

710 

730 

1536 

855 
1029 

1367 
1368 
1710 
1839 
1982 
2880 
2173 
2740-4 

2930 
2885 
2891 


589 

987 

2820 

2907 

2821 
1983 
2256 
2741 


column  of  the  seed  page  being  given  to  whole  seeds,  and  another  to 
sections,  &c.  Subsequently,  if  too  much  space  proved  to  have  been 
reserved  anywhere,  the  lower  portion  of  the  vacant  parts  would  be  filled 
with  other  things.  By  such  expedients  a  rough  but  most  useful  working 
classification  of  the  pages  and  their  contents  can  be  maintained  until 
the  book  is  nearly  fall.   The  accompanying  sample  page  of  Sa  entries  of 
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familiar  objects,  though  much  more  crowded,  and,  therefore,  less  8ati»- 
flActory  thim  in  actual  use,  shows  how  such  a  plan  is  carried  out,  and 
with  what  facility  any  object  may  be  found  in  a  collection  of  three  or 
four  thousand  slides. 

Obyiously  the  catoh*word  by  which  an  entry  will  be  found  is  its 
first  word,  by  which  it  was  located  and  sought  for :  and  the  other  most 
characteristic  word,  which  distinguishes  the  item  from  others  of  its  kind, 
and  which  may  or  may  not  be  the  only  other  word,  may  be  underlined 
for  easy  recognition.  The  author  uses  pencils  of  different  colours  for 
this  purpose,  in  the  serial  list  as  well  as  in  the  index — ^red  for  animal, 
green  for  vegetable,  and  blue  for  mineral  specimens — and  thus  gains  a 
perspicuity  whose  value  is  evident.  By  a  little  extra  care  in  labelling 
the  slides  the  same  distinction  of  colour  may  be  extended  to  the  labels, 
using  red,  green,  and  blue  tinted  papers,  or  white  paper  with  printed 
borders  of  those  colours,  as  a  means  for  rapidly  recognizing  and  distri- 
buting the  slides  themselves  whenever  they  have  become  mixed  in  use. 

Though  not  admitting  the  absolutely  alphabetical  sequence  attained 
by  cards,  this  system  is  in  some  respects  even  more  practical  than  that 
for  small  collections,  say  up  to  three  or  four  thousand  slides.  It  is 
easier  to  see  and  compare  numerous  items  when  collated  upon  a  page 
than  when  stacked  away  in  cards.  Thus  fifty  or  sixty  entries  of  haurs 
or  of  crystals  can  be  reviewed  and  compared,  and  a  half-dozen  selected 
for  some  purpose,  much  better  by  glancing  over  a  page  than  by  leafing 
over  that  number  of  separate  cards ;  while  the  graphic  effect  of  the  page 
is  of  perceptible  use  in  keeping  one's  mind  constantly  familiar  with  the 
extent  and  character  of  his  collection.  The  cards  are  theoretically 
better,  and  in  very  large  collections  practically  better,  for  finding  any 
specified  slide  that  one  knows  he  wants ;  but  are  not  better,  nor  even  as 
good,  for  assisting  him  to  decide  what  he  wants  among  many." 

Cop  LIN— Brief  Direetioni  for  ITiing  the  XioroMopical  Xovntiiiff  Outfit  (Jeffnnoa 
defign).  "  Queen's  Micr,  Bulletin,  IV.  (1887)  pp.  45-€. 

Latham,  Y.  A.— -The  XioroBeope  and  How  to  Use  It 

[Xm.  Cements  and  useful  recipes.]  Joum.  of  Micr,,  I.  (1888)  pp.  99-46. 

(6)  MisceUaneous. 

Colouring  matter  of  blood  as  a  means  for  distinguishing  between 
the  gas  exchange  of  plants  in  light  and  darkness.*— Dr.  T.  W.  Engel- 
mann,  while  experimenting  as  to  the  secretion  of  oxygen  by  purple  bac- 
teria, made  use  of  haamoglobin  for  showing  the  variations  in  the  amount 
of  oxygen  developed  under  the  influence  of  light  by  certain  plants.  For 
this  purpose  he  placed  a  filament  of  Spirogyra,  rich  in  chlorophyll,  about 
0  *  1  mm.  thick  and  1  cm.  long,  under  a  cover-glass,  and  immersed  in  a 
drop  of  defibrinated  bullock's  blood  which  had  assumed  the  venous 
colour  by  transmitting  a  stream  of  hydrogen  or  carbonic  acid  through 
it.  When  the  preparation  was  placea  in  diffused  light,  the  immediate 
vicinity  of  the  green  filament  for  a  distance  of  1/2  to  1  or  2  mm.  became 
bright  red  in  ten  to  fifteen  minutes.  In  direct  sunlight  the  action  was 
prc^uced  in  a  fraction  of  a  minute.  The  boundary  between  the  dark 
venous  and  the  bright  arterial  colour  was  so  sharp  that  under  the  Micio- 
scope  it  could  be  determined  to  less  than  0*1  mm.    In  the  dark  the 

♦  Arch.  f.  d.  Gesammt.  Physiol.  (Pfluger),  xlii.  (1888)  pp.  186-8. 
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▼enoira  colour  returned  in  about  the  same  time.  Bj  intense  illomination 
of  a  single  cell  or  part  of  a  cell  a  bright-red  area  formed  only  about  the 
illuminated  spot. 

The  development  of  oxygen  in  the  light  and  its  absorption  in  the 
dark  can  be  followed  with  a  spectral  ocular,  or,  better  still,  with  the 
microspectral  photometer.  It  is  then  seen  that  on  illuminating  the  cell 
(gaslight  or  an  electric  incandescent  suffices)  in  place  of  the  dark 
absorption-bands  of  oxyg^ess  hiemoglobin,  the  two  dark  bands  of 
oxyhiemoglobin  appear.  The  change  becomes  apparent  in  ten  to  twenty 
seconds,  and  first  occurs  at  the  surface  of  the  ceUs,  from  which  it  spreads 
outwards.    Per  contra,  in  the  dark  the  hsemoglobin-band  returns. 

The  next  step  was  to  ascertain  if  the  unequal  effects  of  the  different 
rays  of  the  spectrum  upon  the  dcTelopment  of  oxygen  could  be  rendered 
visible  to  the  naked  eye.  For  this  purpose  a  filament  of  spirogyra  was 
placed  in  venous  blood  under  a  oover-glass,  and  illuminated  with  a 
spectrum  of  about  1  cm.  long  from  a  Sugg's  burner  of  50  candle-power. 
In  about  fifteen  minutes  the  boundary  between  the  arterial  and  venous 
colour  was  seen  in  the  extreme  visible  red,  and  it  attained  its  maximum, 
about  1  mm.,  near  0.  Although,  owing  to  the  cloudiness  of  the  weather, 
the  experiments  with  sunlight  were  few,  they  were  sufficient  to  show 
that  the  strongly  refracting  rays  were  more  powerful  than  those  of  the 
gas  spectrum.  The  maximum  lay  in  the  middle  of  the  visible  red,  not 
in  the  orange  or  yellow.  The  action  in  the  green  between  D  and  E  was 
less  strong  than  in  the  blue-green  or  blue.  Even  in  the  violet  a  slight 
action  was  perceptible.  In  conclusion,  the  author  remarks  that  he  does 
not  doubt  that  plants  with  red,  yellow,  or  brown  chlorophyll  will  give 
characteristic  '*ha9matospeetrograms*'  of  the  development  of  oxygen. 

Microchemioal  Tests  for  Callus.*— Mr«  F.  W.  Oliver  gives  the  fol- 
lowing microchemical  tests  for  the  callus  which  he  finds  in  the  trumpet- 
hyphsB  and  true  sieve-tubes  of  Macrocyeiii  and  NereocystU;^  but  they 
apply  also  to  the  callus  in  the  sieve-tubes  of  Phanerogams. 

(1)  Bu$8aw*$  caUua  reagent  (a  mixtture  of  equal  parts  of  chlorzinc- 
iodine  and  iodine  in  potassic  iodide)  stains  callus  a  deep  brown ;  a  very 
delicate  test ;  (2)  CoraU%ne-$oda  (prepared  by  adding  rosolic  acid  to  a 
strong  aqueous  solution  of  sodium  carbonate)  gives  a  brilliant  rose-pink ; 
(3)  Bi$marck  broum  dissolved  in  water  revesds  a  very  decided  stratifi- 
cation ;  (4)  Hoffmann*$  blue  ^dissolved  in  60  per  cent,  of  alcohol)  stains 
the  callus-plates  a  brilliant  mue ;  (5)  cMorzino-iodine  does  not,  as  a  rule, 
stain  the  plates,  but  they  swell  up  and  show  stratification ;  (6)  methylene^ 
blue  gives  negative  results ;  (7)  hsematoxyliny  with  dilute  solutions,  the 
callus-plates  stain  deeply ;  (8)  hydric  iulphate  causes  the  plates  to  swell 
up,  showing  a  very  beautiful  stratification,  and  finally  they  are  completely 
dissolved ;  (9)  poUuh  causes  them  to  swell  up,  but  does  not  actuidly 
dissolve  them. 

Bbaubeoabd,  H.,  and  Y.  6a lippb.— Guide  pratique  peur  lei  travauz  de 
Xierographie,  comprenaat  la  Teohnique  et  lei  ajiplioationi  dn  Mioroscope  i 
rHiitologie  v^^tale  et  aaimale,  i  la  BaetMologie,  i  la  Cliniqae,  i  TEygUne 
et  A  la  X^deeine  legale.  (Practical  Guide  to  Mlcroeoopy,  including  technique 
«nd  the  application  of  the  HioroBcope  to  vegetable  and  animal  Hiatology,  to 
Bacteriology,  to  Clinics,  to  Hygiene,  and  to  Medical  Jorisprudenoe.) 

2nd  ed.,  vii.  and  901  pp.,  586  figs.,  8yo,  Paris,  1888. 


*  Ann.  of  Bot  L  (1887)  pp.  109-11.  f  Soe  ante,  p.  265l 
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Bbowv,  F.  W^A  Goone  in  Animal  Hiitology.    L  

Micro9oope,  YUL  (1888)  pp.  13-5. 

GoLDMANN,  F.— Kritiiohe  Stndian  ttbar  die  Beitimmnngfmdthoden  dei  Stirke- 
mehlei  in  YegetobiUen,  ipeoiell  in  KSmerfrftohten.  (Critical  stodies  on  the 
methods  of  detennlDing  the  preeenoe  of  starch  in  pKnts,  especially  in  grain- 
plants^)  24  pp.,  8yo,  Erlangen,  1887. 

How  to  work  with  tiie  Xieroieope.  SderUif,  Nev$,  L  (1888)  p.  82. 

J  AM  18,  F.  L.— OUnieal  Kierosoopieal  Teehnologj.    Z.,  ZI.  Examination  of  Semen. 
8t.  Louis  Med,  and  Surg.  Joitm,,  Ull.  (1887)  pp.  357-60  (1  fig): 

LIV.  (1888)  pp.  98-100. 
[OsBOBN,  H.  L.].—Praotioal  Oonrses. 

[Considers  **  microsoopic  investigation  to  be  a  subject  that  is  £ur  more  im- 
portant than  miorosoopioal  teohniqae.**] 

Amer,  M<m,  Micr,  Joum^  IX.  (1888)  p.  35. 
Bmitb,  T.— The  Ifieroaoope  in  tiie  Btndy  of  BaoteriohM^. 

[Abstract  of  a  paper  read  before  the  Miorosoopioal  Society  of  Washington,  D.C.] 

Amer,  Moil  Micr,  Joum,,  IX.  (1888)  pp.  34-6. 
Tatb,  a.  W.— TTie  of  tiie  lOeroieope  for  praotioal  purposes.    (The  application  of 
the  Miorosoope  to  technological  porpoees.) 
[Presidential  Address  to  Liverpool  Miorosoopioal  Society.] 

Engl.  Msch.,  XLVI.  (1888)  pp.  605-6;  Scientif,  Nem,  I.  (1888)  pp.  116-7. 
„        „       Xieroseopioal  Examination  of  Commeroial  Fibres. 
[Brief  abstract  only.]  19th  Ann.  Bep,  Liverpool  Micr.  Soc.^  1888,  p.  13. 

T  ATLOB,  T.—^ryitalline  fiormatimis  of  Lard  and  other  Fats. 

Microscope,  VIL  (1887)  p.  358  (1  pL). 

WiBSKBB,  J.— Bis  mikroskopisdhe  Bntersnohnng  des  Papiers    mit  besondersr 

Berfleksiehtignng  der  altesten  orientalisohen  nnd  earop&lsohen  Papiers.    (The 

microscopical  investigation  of  paper,  with  special  reference  to  the  oldest  Oriental 

and  European  papers.)  iiL  and  82  pp.,  1  pL  and  figs.,  4to,  Wien,  1887. 
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Annual  Mestino  of  8th  Feb.,  1888,  at  Kino's  Collbob,  Stband,  W.C, 
TBI  Pbssidbnt  (thb  Bbt.  Db.  Dallinobb,  F.R.S.)  IN  THB  Chaib. 

The  Minutes  of  the  meeting  of  11  th  January  last  were  read  and 
confirmed,  and  were  signed  by  de  President. 

The  List  of  Donations  (exdasiye  of  exchanges  and  reprints^  received 
since  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donor. 

From 
BlidoB  of  Chauliognathvs   Pentuylvanuxh  Doryphora  deoendineata, 

JSctobia  germanioa  (2),  and  larra  of  Dragon-ily Afr.  ff,  W.  Fuller. 


The  Beport  of  the  Council  was  read  (see  p.  880). 
The  adoption  of  the  Beport  havins  been  moved  by  Mr.  Ozley,  and 
seconded  by  Mr.  Mclntire,  was  carried  unanimously. 

Mr.  Crisp  said :  While  it  has  been  usual  for  the  President  to  be  the 
official  exponent  of  the  Society's  feelings  on  the  occasion  of  the  death  of 
any  prominent  Fellow,  I  do  not  wholly  regret  that  he  has  asked  me  to 
say  a  few  words  on  Dr.  Millar's  death,  not  because  the  President  in  any- 
thing he  might  say  on  the  subject  would  be  formal  or  official  only  in  any 
sense  of  the  words,  but  because  I  am  glad  to  have  the  privilege  of  testi- 
fyiog  to  our  estimation  of  our  deceased  friend. 

The  good  men  that  die  are  separated  into  somewhat  different  classes 
by  the  impressions  which  their  deaths  make  upon  us.  There  are  tibie 
great  and  eminent  men  whose  deaths  we  reoogmze  as  leaving  the  world 
distinctly  the  poorer  thereby,  and  whom  we  cannot  think  of  without 
sonow,  both  for  ourselves  and  our  neighbours.  This  feeling  is  in  every 
way  genuine  and  sincere;  but  if  analysed,  there  is  a  greateror  less  trace 
about  it  of  what  I  may  term  a  calcukting  nature ;  tiie  sorrow  and  the 
regret  is  more  particularly  heightened  by  a  sense  of  the  materiai  loss 
which  has  been  sustained.  If  it  is,  for  iuHtance,  a  great  party  leader,  or 
the  prominent  man  of  any  other  organization,  we  £ink  of  the  results  on 
the  niture  of  the  organization.  Qur  late  Mend  was  not  to  be  placed  with 
these,  nor  with  that  other  class  which  includes  those  essentially  ffood 
men  whom  we  know  never  to  have  harmed  a  human  being  by  woro^  or 
act,  or  thought,  who  have  Uved  peaceable  and  peaceful  Uves,  and  the  news 
of  whose  deaths  we  receive  with  feelings  of  ^nuine  sorrow  and  regret ; 
and  yet  with  this  there  is  added  a  large  admixture  of  what  I  may  almost 
call  pity.  To  a  di£ferent  class  to  either  of  these  belonged  our  late 
friend.  Our  sorrow  and  grief  at  his  loss  is  an  unqualified  and  unmixed 
feeling.  We  feel  the  loss,  not  so  much  for  the  world  at  large  or  for  any 
of  our  fellow-men,  but  solely  for  ourselves,  with  the  fullest  intensity  of 
purely  personal  feeling.  What  others  have  lost  we  do  not  stop  or  care 
to  consider ;  we  know  that  the  world  is  the  worse,  but  our  sense  of  the 
loss  we  mourn  is  above  and  beyond  any  idea  of  measuring  its  extent.  I 
do  not  wish  to  attempt  to  make  any  list  of  tiie  qualities  which 
endeared  Dr.  Millar  to  so  many  of  u&    I  should  be  afraid  ttiat  any  such 
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attempt  would  leave  much  UDrecorded,  while  if  it  emhraoed  all  that 
could  be  said  it  would  inevitably  be  treated  by  some  as  dictated  by  what 
is  sometimes  called  the ''  partiality  of  friendship."  Moreover,  I  feel  that 
a  single  sentence  snms  up  that  which  best  expresses  what  I  mean.  Dr. 
Millfor  was  a  typically  genuine  man.  In  all  that  he  said  or  that  he  did, 
we  knew  that  he  was  saying  and  doing  exactly  what  he  seemed  to  say 
and  do ; — that  there  wasnotiiing  behind,  nothing  to  be  read  between  the 
lines,  nothing  suggested  by  any  selfish  or  personal  motive  or  desire. 
Dr.  Millar  has  been  for  more  thiui  thirtv  years  a  Fellow  of  this  Society, 
and  for  nearly  thirty  years  a  member  of  uie  CounciL  Although  he  was 
a  silent  member,  he  was  unremitting  in  his  attendance  at  the  meetings, 
and  I  can  only  recall  two  absences  in  the  last  ten  years.  His  influence 
was  largely  felt,  however,  in  all  the  a£Gurs  of  the  Society,  and  I  personally 
am  greatly  indebted  for  the  support  which  he  gave  me  at  times  when  a 
little  encouragement  was  a  very  important  matter  and  of  very  prac- 
tical use. 

Nothing  shows  more  clearly  the  impression  which  Dr.  Millar  made 
upon  those  with  whom  he  came  into  contact  than  the  way  they  received 
the  news  of  his  death.  It  occurred  on  the  day  of  one  of  the  meetings  of 
the  Linnean  Society,  at  which  he  was  a  constant  attendant,  and  the 
expressions  heard  on  all  sides  proved  a  depth  and  earnestness  of  pathetic 
feeling  that  is  but  rarely  found — a  feeling  that  is  well  recorded  in 
the  letter  which  I  received  from  the  President  of  that  Society  (Mr. 
Carruthers)  on  the  day  afler  the  funeral,  which,  to  my  great  sorrow,  I 
was  unable  to  attend :  *'  Yesterday  I  stood  by  the  open  grave  of  one  of 
the  best  friends  and  truest  and  most  lovable  men  I  have  known — John 
MUlar,aged69." 

I  now  beg  to  propose  **  that  this  Society  desires  to  record  the  deep 
sorrow  with  which  they  have  heard  of  the  death  of  Dr.  John  Millar,  so 
long  a  member  of  the  Council,  and  who  for  more  than  thirty  years  has 
taken  such  a  lively  interest  in  the  afibirs  of  the  Society,  and  that  the 
secretaries  be  instructed  to  communicate  this  resolution  to  Dr.  Millar's 
fimuly." 

Mr.  Olaisher  said  that,  as  one  of  the  oldest  friends  of  Dr.  Millar — 
one  who  knew  him  even  before  he  came  to  London — he  rose  to  second 
this  resolution  with  great  warmth  of  feeling.  He  agreed  entirely 
with  every  word  which  Mr.  Crisp  had  used  in  reference  to  the  matter, 
and  in  which  he  had  so  well  described  what  must  indeed  be  felt  by  all  to 
whom  Dr.  Millar  had  been  intimately  known. 

The  President  felt  sure  that  this  resolution  accorded  so  entirely  with 
the  feeling  of  the  meeting,  that  he  might  declare  it  to  be  unanimously 
carried.  

The  list  of  Fellows  proposed  as  Council  and  Officers  for  the  ensuing 
year,  as  presented  to  the  last  meeting,  was  read  as  follows,  the  name  of 
Prof.  Ohas.  Stewart  being  substituted  for  that  of  Dr.  Millar : — 

PrcwVfcnt— *Charles  T.  Hudson,  Esq.,  M.A.,  LL.D.  (Cantab). 

Vice-Presidents— Robert  Braithwaite,  Esq.,  M.D.,  M.R.C.S.,  F Ji.S. ; 
♦Rev.  W.  H.  Dallinger,  LL.D.,  F.R.8. ;  William  Thomas  Suffolk,  Esq. ; 
♦Professor  Charles  Stewart,  M.R.C.S.,  F.L.S. 

TreoMirer— Lionel  S.  Beale,  Esq.,  M.B.,  F.B.aP.,  F.B.S. 

*  Haye  not  held  during  the  preceding  year  the  office  for  which  thej  are 
nominated. 
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Secretaries— YtBiik  Crisp,  Esq.,  LL.B.,  B.A.,  V.P.  &  Treas.  L.8.; 
Prof.  F.  Jeffrey  Bell,  M.A.,  F.Z.S. 

Twelve  other  Members  of  Council — Joseph  Beok,  Esq.,  F.R.A.S.; 
•Alfred  W.  Bennett,  Esq.,  M.A.,  B.Sc.,  FX.8. ;  Rev.  Edmund  Carr,  M. A. ; 
Frank  B.  Cheshire,  Esq.,  F.L.S. ;  Prof.  Edgar  M.  Crookshank,  M.B. ; 
James  Glaisher,  Esq.,  F.B.S.,  F.R.A.S. ;  ♦Prof.  J.  William  Groves, 
F.L.S. ;  *George  C.  Karop,  Esq.,  M.R.C.8. ;  Vohn  Mayall,  Esq.,  Jan. ; 
Albert  D.  Michael,  Esq.,  FX.8. ;  Prof.  Urban  Pritohard,  M.D. ;  Charles 
Tyler,  Esq.,  F.L.S. 

The  President  having  appointed  Mr.  Bevington  and  Mr.  Dadswell  to 
act  as  semtineers,  the  ballot  was  proceeded  with,  and  the  Fellows 
nominated  were  declared  by  the  President  to  be  doly  elected  as  Council 
and  officers  for  the  ensuing  year. 

The  Treasurer's  Account  was,  in  the  absence  of  Dr.  Beale,  read  by 
Mr.  Crisp  (see  p.  831),  who  moved  that  the  account  should  be  received 
and  adopted,  and  that  die  thanks  of  the  8ociety  be  given  to  the  Treasurer 
for  his  services  during  the  past  year. 

Mr.  J.  J.  Vezey  seconded  the  motion,  remarking,  as  one  of  the 
Auditors,  that  they  had  found  the  accounts  to  be  kept  in  a  very  satis- 
fjActory  manner. 

The  President  put  the  motion  to  the  meeting,  and  declared  it 
carried. 

Mr.  Crisp,  in  pursuance  of  the  notice  given  at  the  preceding  meeting, 
moved,  '*  That  the  existing  Bye-laws  of  the  8ociety  be  repealed,  and  that 
the  following  be  in  future  the  Bye-laws  of  tiie  8ociety."  As  the 
principal  alterations  and  the  reasons  for  making  them  had  been  fully 
explained  at  the  previous  meeting,  and  as  a  copy  of  the  new  Bye-laws 
had  since  been  lying  upon  the  table  for  the  inspection  of  the  Fellows, 
they  were  agreed  to  be  taken  as  read. 

The  motion  having  been  seconded  by  Mr.  A.  D.  Michael,  was  put  by 
the  President,  and  carried  unanimously. 


Br.  Dallinger  then  delivered  his  annual  address,  which  was  listened 
to  throughout  with  the  deepest  attention,  and  very  heartily  applauded 
by  the  large  number  of  Fellows  present. 

Mr.  Glaisher  said  that  he  rose  with  great  pleasure — ^yet  also  with 
some  pain — to  ask  the  Fellows  to  give  their  warmest  thanks  to  their  late 
President,  not  only  for  the  very  admirable  address  to  whicdi  they  had 
just  been  listening,  but  also  for  the  four  years'  service  which  he  had  so 
efficiently  rendered  to  the  8ociety.  When  they  remembered  that  during 
the  whole  of  that  period  he  had  been  constantly  with  them  at  their 
meetings,  although  living  at  Sheffield,  when  they  also  remembered  his 
regularity  of  attendance  at  their  council  meetings,  his  earnestness  in 
all  that  affected  the  well-being  of  their  Society  and  the  interests  of 
microscopical  science,  and  when  they  coupled  witii  all  this  the  remem- 
brance of  what  he  had  done  when  out  of  their  presence,  it  needed 
nothing  upon  his  (Mr.  Glaisher's)  part  to  convince  iliem  of  die  value  of 
the  services  which  their  Presiaent  had  performed.    They  woidd  part 

*  Have  not  held  daring  the  preceding  year  the  office  for  which  they  are 
nominated. 
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from  him  with  feelings  of  great  regret,  and  woold  long  prefierre  as  a 
pleasant  memory  to  look  back  npon  the  great  enjoyment  ttiey  had  de- 
rived from  the  connection  now  about  to  hd  severed.  For  his  own  part, 
he  could  say  that  there  was  no  time  at  which  he  had  met  him  when  h6 
did  not  like  him  better  than  before.  Besiding  as  he  did  at  all  that 
distance  from  London,  and  yet  attending  to  the  duties  of  his  office  in 
the  manner  in  which  he  had  done  during  the  whole  of  the  four  jrears  he 
had  presided  over  them,  he  was  sure  that  the  Fellows  present  would 
accoixi  that  vote  of  thanks  with  three  times  three.  (Applause.)  After 
that  display  of  feeling,  it  was  quite  unnecessary  to  put  Uie  motion  to  the 
meeting  in  a  more  formal  manner,  as  the  appoval  of  it,  which  had  been 
thus  expressed,  evidently  came  from  the  hearts  of  alL  He  trusted  that 
the  President  would,  on  his  part,  be  able  to  look  back  upon  his  period 
of  office  with  as  much  pleasure  as  those  who  had  been  associated  with 
him. 

Prof.  Bell  said  that  after  the  way  in  which  the  Society  had  received 
the  proposal,  it  was  hardly  necessary  for  him  to  add  to  what  Mr. 
Glai^er  had  said.  But  after  the  very  remarkable  services  rendei^  by 
Dr.  Dallinger  it  was  only  right  that  one  of  those  to  whom  the  Society 
intrusted  its  business  should  express  some  sense  of  the  thanks  whid^ 
were  due  to  him  as  their  outgoing  President.  If  any  one  examined  the 
conditions  which  appeared  necessary  to  constitute  a  good  President,  they 
would  be  found  summed  up  in  the  requirements  that  he  must  know 
everything  of  something  and  something  of  everything.  In  their  own 
case  the  something  to  be  known  was  not  only  the  wide  range  comprised 
within  the  term  <<  biological  knowledge,"  but  also  what  on  ^e  other  side 
of  the  table  was  spoken  of  usually  as  brass  and  glass.  When  they  began 
to  look  into  the  wide  range  of  biological  science  they  would  find  that  it 
contained  a  very  large  number  of  subjects  which  were  extremely  inter- 
esting, yet  if  a  person  were  to  devote  a  lifetime  to  the  study  of  the 
Yolvocine»  or  the  Ostracoda,  though  he  would  undoubtedly  be  able  to 
derive  pleasure  from  the  pursuit,  it  was  more  than  possible  that  he 
would  not  be  able  to  excite  great  interest  in  the  subject  amongst  a  large 
audience.  Bat  the  subject  of  which  the  President  ^ew  everything  was 
one  which  had  been  made  interesting  to  all,  and  the  questions  which 
arose  in  connection  with  the  processes  of  decomposition  of  organic 
matter  were  such  as  impressed  them  the  most,  and  were  the  most  widely 
interesting  to  instructed  minds.  If  they  considered  what  subjects  the 
annual  addresses  of  the  Pfesident  had  brought  before  them,  the  import- 
ance of  their  range  and  of  their  bearing  would  be  seen  at  once.  In  one 
of  them  he  traced  out  the  history  of  the  formation  of  the  cell-nucleus, 
whilst  in  another  he  described  the  long-continued  and  patient  observa- 
tions he  had  made  as  to  the  effects  of  change  of  environment  nnder 
different  degrees  of  temperature.  These  two  subjects  were  treated  by 
the  President  in  a  way  such  as  no  one  but  a  thoroughly  skilled  micro- 
scopist  would  have  been  able  to  do.  It  might  indeed  be  said  that  the 
President  had  offered  an  example  in  respect  of  careful  and  long-con- 
tinued research  which  would  go  down,  along  with  the  labours  of  Darwin, 
as  a  striking  example  of  what  patience,  perseverance,  and  love  a  true 
student  of  nature  could  throw  into  his  work.  Beferenoe  had  also  been 
made  by  Mr.  Glaisher  to  the  question  of  the  President's  attendance  at 
the  meetings,  and  though  this  was  one  which  had  to  some  extent 
naturally  come  under  the  notice  of  the  Society,  it  was  perhaps  not  so 
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mncb  known  that  on  leaving  that  room  after  the  meetings  he  had 
generally  gone  back  to  Sheffield  by  the  early  newspaper  train  the  next 
morning.  If  they  wished  to  have  a  most  obvious  sign  of  his  devotion  to 
the  interests  of  the  Society,  they  could  not  find  it  better  than  in  that 
fieust  The  last  matter  to  which  he  would  refer  was  the  admirable 
manner  and  tact  displayed  by  the  President  in  conducting  their 
meetings.  Of  this  the  Fellows  themselves  would  be  as  good  judges  as 
he  could  be  himself.  He  should  like  also  to  add  that  they  must  not 
conclude  they  were  about  to  lose  Dr.  Dallinger ;  he  would  remain  to 
them  as  one  of  their  Vice-Presidents,  and  there  was  a  rumour  that  a 
change  in  his  environment  was  not  improbable,  which  might  result  in 
the  possibility  of  his  being  able  to  attend  their  meetings  without  having 
to  xmdertake  so  long  a  journey. 

Mr.  Orisp  said  that  it  had  fiEtllen  to  him  on  all  previous  occasions  to 
second  the  vote  of  thanks  to  Dr.  Dallinger  for  his  annual  address ;  but 
he  purposely  did  not  do  so  on  the  present  occasion  lest  it  might  look  too 
stereotyped  and  formal ;  but  on  the  other  hand,  if  he  did  not  say  any* 
thing  it  might  perhaps  be  thought  that  his  enthusiasm  had  cooled  down. 
What  he  had  to  say  was  summed  up  in  a  single  remark  which,  however, 
required  a  preface.  Carlyle  had  said  that  the  people  of  England  were, 
so  many  millions  in  number,  ''  mostly  fools."  That,  however,  was  not 
true,  but  only  a  piece  of  Oarlylean  exaggeration.  If,  however,  he  had 
said  they  were  mostly  humbugs,  it  would  have  been  nearer  the  truth  on 
account  of  the  large  number  of  people  who  said  one  thing  and  thought 
another.  If  he  followed  the  ordinary  practice  he  ought,  no  doubt,  as  an 
official  of  the  Society,  to  affect  to  believe  that  the  Society  had  shed  great 
additional  lustre  upon  Dr.  Dallinger  by  allowing  him  for  so  long  a  time 
to  be  their  President.  If,  however,  they  wished  to  admit  the  naked 
truth,  it  was  that  Dr.  Dallinger  had,  during  his  Presidency,  thrown 
great  additional  lustre  upon  the  Society. 

Dr.  Dallinger  said  he  felt  it  would  be  very  improper  on  his  part  if 
he  were  to  receive  such  warm  expressions  of  cordial  feeling  without 
saying  a  few  words  in  response.  With  regard  to  his  attendance  he 
might  say  that  he  had  tried  to  make  it  a  principle  of  his  life,  no  matter 
what  the  subject  might  be,  never  to  undertake  what  he  did  not  mean  to 
carry  out  thoroughly,  so  that  it  was  with  this  intention  that  he  had 
entered  upon  his  duty  as  President.  Of  course,  circumstances  might 
sometimes  arise  beyond  a  person's  control  which  would  prevent  him  from 
doing  all  that  he  desired.  This,  happily,  had  not  occurred  in  his  case. 
He  found  the  other  day  that  his  wife  was  commencing  a  calculation  of 
the  number  of  miles  he  had  travelled  in  carrying  out  his  engagement — 
a  calculation  which,  however,  he  interrupted.  He  could,  for  his  own 
part,  say  that  it  was  a  pleasure  to  him  to  look  back  upon  the  proceedings 
of  these  years,  and  he  should  always  feel  that  the  manner  in  which  their 
thanks  had  been  bestowed  for  such  services  as  he  had  rendered  consti- 
tuted a  deeper  source  of  pleasure  than  he  was  able  to  express. 

Mr.  Crisp  said  that  in  his  journeys  to  and  fro  to  attend  their 
meetings,  the  President  had,  he  found,  travelled  a  distance  equal  to 
more  than  half  round  the  world. 


Votes  of  thanks  to  the  Auditors  and  Scrutineers  for  their  services 
were  proposed  by  Mr.  A.  D.  Michael,  seconded  by  Prof.  J.  W.  Groves, 
and  carried  unanimously. 
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Mr.  Crisp  said  he  had  reoeiyed  a  letter  from  Dr.  Hudson,  the  new 
President,  expressing  his  regret  at  not  being  able  to  be  present  at  the 
annual  meeting,  haying  met  with  an  injury  to  his  knee ;  he  was,  how- 
eyer,  progressing  fieiyourablj,  and  hoped  to  be  present  at  their  next 
meeting. 

Hew  Fellows. — The  following  were  elected  Ordinary  Fellows  :— 
Messrs.  Frank  Ballard,  M.A.,  Edward  Halliard,  John  Thompson,  and 
Arthur  J.  Wolff,  M.D. 


REPORT  OF  THE  COUNCIL  FOR  1887. 

FeUotD8» — 43  Ordinary  Fellows  haye  been  elected  during  the  past 
year,  whilst  29  haye  died,  resigned,  or  been  remoyed,  leaying  the 
increase  during  the  year  14  Ordinary  Fellows.  One  Honorary  Fellow 
has  been  elected,  mr.  P.  H.  Gosse,  F.R.S.  The  list  now  stands  as 
follows: — Ordinary  Fellows  631,  Honorary  Fellows  50,  Ex-officio 
Fellows  82,  or  in  all— 763. 

The  Society  haye  to  regret  the  deaths  of  seyeral  prominent  Fellows 
since  the  commencement  of  the  present  year— three  Honorary  Fellows, 
Mr.  G.  R.  Waterhouse,  Prof.  A.  de  Bai^^,  and  Dr.  Asa  Gray ;  and  an 
Ordinary  Fellow,  Dr.  John  Millar.  Dr.  A.  Farre,  a  Past  l^resident, 
died  during  the  past  year. 

Mr.  G.  R.  Waterhouse  was  for  many  years  keeper  of  the  Geological 
Department  of  the  British  Museum,  and  was  the  author  of  a  Natural 
History  of  Marsupials  and  Rodents,  a  Catalogue  of  British  Coleoptera, 
and  a  description  of  the  Manmials  collected  during  the  yoyago  of  the 
'  Beagle,'  he  being  at  tiie  time  Curator  of  the  Zoological  Society. 

£&.  Anton  de  Bary,  Professor  of  Botany  at  Strassburg,  was  well 
known  as  a  distinguished  Mycologist  and  as  one  of  the  most  philosophical 
Botanists  of  the  age.  He  may  be  said  to  haye  laid  the  foundation  of  our 
knowledge  of  Vegetable  Pathology. 

Dr.  Asa  Gray,  who  was  elected  an  Honorary  Fellow  as  long  ago  as 
1851,  was  the  most  eminent  of  American  botanists,  and  his  influence 
with  the  late  Mr.  Darwin  has  recently  been  brought  into  prominent 
notice. 

Dr.  Arthur  Farre,  F.R.S.,  was  the  sixth  President  of  the  Sode^, 
haying  been  elected  in  1850,  at  which  time  he  took  a  yery  actiye  part  in 
the  afihirs  of  the  Society.  He  was  afterwards  appointed  a  Physician 
Extraordinary  to  the  Queen  and  Physician  Accoucheur  to  the  Prinoess 
of  Wales. 

The  Council  cannot  refer  to  the  death  of  Dr.  John  Millar  without 
expressing  the  deep  sorrow  with  which  they  receiyed  the  intelligence. 
Dr.  Millar  has  been  a  Fellow  of  the  Society  for  thirty-one  years,  and  for 
twenty-eight  years  a  member  of  the  Council.  At  their  last  meeting  the 
Council  recorded  their  sense  of  the  loss  which  they  and  the  Society  haye 
sustained  by  his  death,  and  a  resolution  on  the  subject  will  be  submitted 
to  the  Annual  Meeting. 

Financei, — The  net  increase  of  reyenue  firom  the  election  of  new 
Fellows  during  the  past  year  has  amounted  to  341.  28.  6d.  as  against 
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2il.  Ss.  in  1886.  The  iiiYested  funds  of  the  Society  stand  at  20612. 10«.  3d 
(taking  the  Consols  at  par).  The  difference  between  this  amoftnt  and 
that  shown  at  the  end  of  the  previous  year  is  occasioned  by  the  sale  of 
Consols  to  meet  the  donation  of  1002.  granted  by  the  Society  to  the 
Marine  Biological  Association. 

Library  and  Cabinet. — Considerable  progress  has  been  made  with  the 
rearrangement  of  the  Library,  and  a  number  of  books  which  were  of  no 
interest  from  a  microscopical  or  biological  point  of  view  have  been 
disposed  o£  It  is  intended  to  make  a  further  revision  with  a  view  of 
excluding  others  for  which  there  is  no  accommodation^  and  which  can  be 
only  of  secondary  interest  to  the  Fellows. 

It  has  been  found  possible  to  add  an  additional  shelf  to  some  of  the 
cases  in  the  Library  without  interfering  with  their  general  construction. 

The  circulation  of  the  books  will  conunence  at  the  beginning  of  the 
next  Session  under  regulations  which  will  be  issued  witii  the  August 
number  of  the  JoumaL 

Mr.  Suffolk  has  continued  his  examination  of  the  Cabinet,  but  the 
large  number  of  the  slides,  and  the  defective  state  of  many  of  them, 
require  still  more  time  to  deal  with  satisfactorily. 

Bye-LawB. — ^During  the  pa^t  year  the  Council  have  revised  and 
amended  the  Bye-Laws,  which  had  not  been  revised  since  their  original 
issue  at  the  time  the  charter  was  granted.  Since  that  date  some 
important  modifications  have  been  made,  including  the  election  of  Ex- 
ofi&cio  Fellows  and  the  admission  of  Lady  Fellows,  and  it  became 
necessary  to  amend  many  of  the  provisions  in  order  to  make  the  Bye- 
Laws  consistent  throughout.  Some  new  clauses  have  also  been  added, 
and  as  revised  the  Council  think  that  the  new  Bye-Laws  will  be  found 
to  constitute  a  considerable  improvement  upon  the  old  ones. 

Journal. — The  Council  have  much  pleasure  in  indorsing  the  remarks 
made  by  Mr.  Crisp  in  the  preface  to  the  last  volume  of  the  Journal  with 
regard  to  the  co-operation  of  the  co-editors,  and  they  cordially  agree 
that  the  best  thanks  of  the  Society  are  due  to  these  eentlemen  for  the 
able  and  persevering  manner  in  which  they  have  carried  out  the  portions 
of  the  Summary  of  Current  Besearches  committed  to  their  charge. 


Mrbtino  of  14th  Maboh,  1888,  at  Kino's  Collegb,  Stband,  W.C, 
Dr.  R.  Bbaithwaitb,  FJi.S.,  Yioe-Fbesidxnt,  m  thb  Chaib. 


The  Minutes  of  the  meeting  of  8th  February  last  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  (exclusive  of  exchanges  and  reprints)  received 
since  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  given 
to  the  donors. 

From 
Allen,  T.  F.,  The  Characeffi  of  America.    Port  I.,  62  pp.,  54  figs. 

(8vo,  New  York,  1888)  The  Author, 

Martin,  B.,  The  Young  OenUeman  and  Lady's  Philoeophy.  3  yols./  ExectUon  of 

(8vo,  London,  1781-2) \     Dr.  Millar. 
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Mr.  Crisp  read  a  letter  reoeiyed  from  Dr.  Hudson,  the  President, 
expressing  the  regret  which  he  felt  at  his  enforced  ahsenoe  in  con- 
sequence of  the  effects  of  the  accident  to  his  knee,  reported  at  the  previous 
meeting. 

Mr.  Cooke  exhibited  a  number  of  photomicrographs  of  the  odonto- 
phores  of  Mollusca,  as  an  attempt  to  illustrate  this  group  of  objects  by 
photography.  He  said  that  the  photographs  had  been  made  from  speci- 
mens arranged  and  selected  by  his  friend  Mr.  Watkins,  his  own  part  in 
the  matter  being  the  photography.  Mr.  Watkins  had  in  his  collection 
about  1400  specimens  from  which  the  series  had  been  made.  The 
classification  of  Mollusca  by  means  of  the  radula  dated  back  to  the 
work  of  Prof.  LoY^n,  but  had  not  receiTed  the  recognition  which  it 
should,  and  in  his  opinion  would  have  in  the  future.  He  imagined  that 
this  want  of  attention  was  largely  due  to  the  extremely  inadequate 
representations  which  had  hitherto  been  made  of  these  organs,  for  in  the 
drawings  usually  made  it  had  generally  been  the  practice  to  select  only 
one  row  of  teeth,  from  which  it  was  obvious  that  only  a  very  imperfect 
idea  could  be  obtained  of  the  whole.  The  photographs  had  the  advan* 
tage  of  showing  considerably  more.  Then  again  the  figures  in  most 
cases  omitted  the  shading,  which  was  a  very  important  part,  so  that  they 
failed  to  indicate  the  thickness.  The  present  series  of  photographs  had 
been  prepared  with  a  very  rude  apparatus,  mainly  of  his  own  devising, 
which  when  closed  folded  into  a  space  of  1  ft.  6  in.,  but  could  be 
expanded  to  5  ft.,  thereby  enabling  him  to  get  increased  magnifying 
power  without  the  necessity  for  using  a  large  number  of  lenses.  He  had 
used  Swift's  1  in.,  1/2  in.,  and  1/4  in.,  and  one  of  Zeiss's  1/12  in.  im- 
mersion lenses  with  a  projection  eye-piece,  giving  for  the  whole  a  range 
of  powers  from  80  to  600.  The  results  already  obtained  were  such  that 
he  ventured  to  think  that  when  that  method  of  illustration  became  better 
known  and  had  been  further  improved  upon,  the  system  of  classification 
by  the  radula  would  receive  better  recognition.  Amongst  instances  in 
which  the  application  of  the  me&od  had  led  to  valuable  results,  he 
mentioned  that  there  had  been  described  as  being  found  in  Australia  no 
less  than  fifty-two  species  of  the  genus  Phyaa  which  ranged  generally 
throughout  the  South  Pacific.  Specimens  of  these  having  come  to  hand, 
proved  upon  e3Uuiiination  to  be  no  Phyaa  at  all,  but  really  a  sinistral 
Xtmnasa,  and  when  they  were  able  to  get  more  specimens,  he  thought  it 
very  likely  that  they  would  be  able  to  get  rid  of  the  whole  of  those  fifty- 
two  species  of  so-called  Phyaa.  He  ventured  to  ask  any  Fellows  of  the 
Society  that  could  to  assist  them  in  procuring  new  specimens,  as  he  found 
it  a  matter  of  extreme  difficulty  to  obtain  shells  with  the  molluscs  inside 
from  the  remote  comers  of  the  earth. 

Prof.  Stewart  said  that  he  had  listened  to  the  remarks  of  Mr.  Cooke 
with  very  great  pleasure,  and  was  delighted  with  the  series  of  photo- 
graphs which  had  been  submitted  for  their  inspection,  which  he  thought 
were  exceedingly  well  done,  considering  that  in  many  cases  great  diffi- 
culty was  encountered  in  consequence  of  colour  and  want  of  flatness  in 
the  object.  He  should  like  to  ask  what  was  the  bearing  of  the  structure 
on  the  evidence  as  to  the  character  of  the  food — ^was  there  anything 
which  would  tell  them  whether  the  creature  was  carnivorous  or  a 
vegetable  feeder  ?  and  if  the  former,  whether  it  fed  upon  the  softer  kinds 
of  flesh,  or  was  capable  of  boring  through  hard  ahell  ?    In  making  a 
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ooUeotion  bo  large  as  that  of  Mr.  Watkins  a  great  amonnt  of  ezporienoe 
in  mounting  must  hare  been  obtained,  and  he  should  therefore  like  to 
ask  what  kind  of  medium  had  been  found  best  for  the  purpose.  He  had 
a  number  of  slides  of  this  kind,  but  his  experience  was  like  that  of  most 
other  persons,  that  after  a  lapse  of  time  a  great  many  specimens  became 
deteriorated:  but  he  had  some  which  were  said  to  be  mounted  in 
** Suffolk" — whaterer  that  might  mean— and  these  were  all  in  most 
excellent  condition,  both  as  to  the  waj  in  which  they  were  displayed 
and  that  in  which  they  had  retained  their  characters. 

Mr.  Cooke  said,  with  regard  to  the  character  of  the  teeth  as  indi- 
cating the  nature  of  the  food,  so  far  as  the  land  moUusca  were  concerned 
there  was  a  very  marked  distinction,  the  camivora  being  conspicuous 
by  haying  teeth  with  sharp  arrow-like  points ;  but  in  the  case  of  slugs, 
which  generally  ate  animal  matter,  but  which  would  also  eat  anything 
else,  and  would  eyen  eat  one  another  if  other  things  failed,  the  radula 
presented  a  curious  mixture  of  the  sharp  arrow-like  forms  with  others 
of  a  squarer  form  approximating  to  that  of  the  yegetable  feeders.  He 
could  not  say  with  certainty  that  the  marine  MoUusca  fell  into  the  same 
classification,  because,  more  especially  in  the  case  of  deep-sea  yarieties, 
it  was  difficult  to  say  what  their  food  really  consisted  of.  As  regarded 
mounting,  all  the  preparations  from  which  the  photographs  were  taken 
were  mounted  in  glycerin  jelly. 

Mr.  Suffolk  disclaimed  all  knowledge  of  the  peculiar  medium  men- 
tioned by  Prof.  Stewart ;  but  as  he  had  been  adyising  for  a  number  of 
years  upon  questions  of  mounting,  it  was  just  possible  that  it  might  be 
somethmg  which  he  had  at  some  period  recommended. 


Mr.  E.  M.  Helson  exhibited  and  described  a  new  form  of  mechanical 
stage,  in  which  two  points  were  moyed  by  milled  heads  in  rectangnkr 
directions,  carrying  the  slide  with  them,  the  slide  being  pressed  against 
them  when  they  were  withdrawn  by  the  hand. 

Mr.  Crisp  said  it  seemed  to  him  to  be  a  yery  great  disadyantage  not 
to  haye  the  object  follow  the  mechanical  moyements  in  both  directions. 

Mr.  Michael  said  he  should  not  like  to  haye  to  use  a  stage  on  this 
principle,  at  any  rate  for  the  work  in  which  he  was  chiefly  engaged. 
He  could  not  agree  with  what  Mr.  Nelson  had  stated  as  to  the  side  moye- 
ment  being  seldom  wanted ;  for  his  own  part  he  thought  he  used  it  more 
than  he  did  the  other. 

Prof.  Groyes  thought  that  one  great  disadyantage  in  the  arrangement 
was  that  it  necessitate  the  use  of  both  hands  to  manipulate  the  slide, 
whereas  the  great  adyantage  of  the  ordinary  mechanic^  stage  was  thM 
it  left  one  hand  free  for  focusing  at  the  same  time  that  the  slide  was 
being  moyed. 

Mr.  Crisp  said  that  this,  to  his  mind,  was  the  fatal  objection  to 
Mr.  Nelson's  deyice,  which  really  required  three  hands  to  work  it 
properly. 

Mr.  C.  L.  Curties  exhibited  a  new  Combination  Condenser,  which 
in  addition  to  the  condenser  also  contained  an  iris  diaphragm,  a  spot- 
lens,  and  a  polarizing  prism.  It  would,  of  course,  like  all  '*  Combina- 
tion "  apparatus,  be  only  used  where  portability  was  a  desideratum. 
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Mr,  Crisp  exhibited  Collins's  Aquarium  Microscope,  which  could  be 
fixed  by  suction  to  the  glass  side  of  the  tank,  like  the  railway  reading 
lamps.  Also  Elonne  and  Miiller's  Aquarium  Microscope  for  examining 
objects  in  a  small  aquarium  or  trough,  specially  constructed  for  the 
purpose,  and  fitted  with  movable  diaphragm  slides.  Also  a  new  form 
of  Thury's  Quinque-ocular  Class  Microscope,  having  a  reflecting  prism 
made  to  rotate  so  as  to  exhibit  the  object  upon  the  stage  alternately  to 
each  of  five  observers.    (See  this  Journal,  1887,  p.  796.) 


Kr.  0.  JMCassee  read  a  paper  **  On  the  Type  of  a  new  Order  of  Fungi 
— MatulesB,"  illustrating  the  subject  by  drawings  on  the  board.  (Supra^ 
p.  173.) 

Mr.  G.  Murray  congratulated  Mr.  Massee  on  having  recognized  the 
features  of  this  very  interesting  type.  The  G^teromycetes  were  com- 
posed of  a  number  of  types  which  were  linked  together,  but  he  should 
not  have  expected  that  those  which  Mr.  Massee  had  mentioned  were  so 
closely  related  as  he  had  shown  them  to  be. 

Mr.  Bennett  quite  agreed  with  the  last  speaker  that  this  was  a  very 
interesting  paper.  He  had  always  considered  that  the  Fungi  must  be 
regarded  as  a  division  of  the  vegetable  kingdom  quite  distinct  from  the 
Algse.  Some  years  ago  a  method  of  classification  was  proposed  which 
would  have  abolished  the  difference  between  them.  This  he  always 
believed  to  be  a  mistake,  and,  therefore,  though  perhaps  they  could  not 
regard  fungi  as  a  single  series,  it  was  encouraging  to  find  one  more 
proof  of  their  connection  inter  se,  rather  than  with  the  Algsd. 


Kr.  Battray  gave  a  risumS  of  his  paper  "  A  Monograph  of  the  genus 
Aulacodiscm"  the  subject  being  illustrated  by  diagrams,  and  by  a 
tabulated  list  of  groups  of  allied  species. 

Mr.  Carruthers,  whilst  afraid  that  the  account  which  had  been  given 
by  Mr.  Battray  might  not  have  been  very  attractive  to  the  audience 
generally,  yet  felt  sure  that  when  they  saw  the  paper  printed  in  extenso 
they  would  find  it  very  interesting  to  study.  The  table  exhibited 
showed  the  result  of  a  very  great  deal  of  work  with  regard  to  that  very 
interesting  group  of  diatoms.  The  genus  was  one  which  had  long  been 
known,  and  perhaps  specimens  of  Aulacodiscus  formoBus  were  in  the 
possession  of  every  one  interested  in  the  subject.  He  wished  that 
Mr.  Battray  had  been  able  to  give  them  a  demonstration  of  the  central 
form  and  to  explain  the  processes  which  went  to  form  the  distinctive 
type.  No  one  could  look  at  the  table  without  seeing  that  it  represented 
the  result  of  a  very  careful  examination  of  all  the  published  information 
relating  to  those  groups,  and  Mr.  Battray  had  been  afforded  opportunities 
of  getting  together  the  whole  known  material  with  relation  to  that 
genus.  What  he  had  done  was  to  describe  the  whole  in  harmony,  and 
when  they  came  to  read  the  paper  they  would  find  it  to  be  a  very 
exhaustive  monograph  of  that  interesting  genus. 

The  Chairman  said  that  Mr.  Battray  had  been  setting  them  an 
example  which  he  hoped  would  be  largely  followed,  for  he  was  quite 
sure  that  no  better  service  could  be  done  by  any  one  than  by  working 
oat  the  whole  history  of  a  separate  group  in  the  way  it  had  been  done 
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in  this  paper.  There  was  a  very  large  amount  of  work  to  he  done  in 
this  way,  and  he  considered  that  microscopists  owed  Mr.  Battray 
a  deht  of  gratitude. 

The  Chairman  annomiced  that  the  date  of  the  next  Conversazione 
had  been  fixed  for  April  25th. 


The  following  Instniments,  Objects^  &o.,  were  exhibited  :— 

Mr.  Bolton : — (Ecisiea  crystallinus. 

Mr.  Cooke : — Photomicrographs  of  Odontophores  of  MoUnscs. 

Mr.  Crisp : — (1)  Collins's  Aqoariom  Microscope ;  (2)  FoVs  Qoinqae- 
ocnlar  Class  Microscope ;  (3)  Elonne  and  Mtiller's  Aqnarimn  Microscope 
and  Tank. 

Mr.  C.  L.  Corties : — Combination  Condenser,  Iris  Diaphragm,  Spot- 
lens,  and  Polariscope. 

Mr.  Nelson : — Microscope  with  new  mechanical  stage. 


New  Fellows: — The  foUowing  were  elected  Ordittary  Fellows: — 
Messrs.  Edward  Bage,  Charles  J.  Martin,  B.So.,  and  Bev.  George  W, 
James,  F.R.A.S. 
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TBANSACnONS  OP  THE  SOCIETY. 

VI. — A  Revision  of  the  Oenus  Aulacodiscus  Ehrh. 
By  John  Battbay,  M.A.,  B.Sc.,  F.R.S.K 

(Bead  lith  March,  1888.) 
Plates  V.,  VI.,  and  VII. 

In  the  preparation  of  the  following  monograph  I  have  examined  the 
extensive  series  of  spesimens  in  the  British  Mnsenm,  Natural  History, 
which  are  included  in  the  collections  of  Greyille,  Dickie^  W.  Smithy 


EXPLANATION  OF  PLATES  V.,  VI.,  and  VIT. 
Platb  V. 
Fig.  1. — AnlaoodiBCiis  gracilis  sp.  n.  x  660. 
„    2. — A.  attennatos  sp.  n.  x  460. 
„  •  3.— A.  locidua  sp.  n.  x  460. 
„    4. — ^A.  oonoinnus  Eitton  MS.  x  660. 
„    5. — A.  prominens  Kitton  MS.  x  660. 
„    6. — A.  intninesoeDS  sp.  n.  x  460. 
„    7. — ^A.  oarrathersianns  Eitton  and  Grove  MS.  x  460. 
„    8. — ^A.  oompaotns  sp.  n.  x  460. 
„    9.— A.  dispersns  sp.  n.  x  660. 
„  10. — ^A.  rotnlns  sp.  n.  x  460. 

Plate  VL 

„  l.-^A.  neglectuB  sp.  n.  x  460. 

„  2. — ^A.  patens  sp.  n.  x  460. 

„  8. — ^A.  margaritaoens  var.  inoonspiona  noT.  x  460. 

„  4. — A.  excavatuB  ?ar.  apicnlata  noT.  x  660. 

„  5. — ^A.  Gomberi  var.  irregolaris  noT.  x  660. 

„  6. — A.  deooms  var.  oanariensis  nov.  x  460. 

„  7. — A.  exiguus  var.  nndnlata  nov.  x  660. 

n  8. — A.  crux  var.  snbsqnamosa  Gran.  MS.  x  660. 

„  9.— A.  nmbonatns  var.  dirupta  Grove  and  Sturt  MS.  x  660. 

Plate  VIL 
„    1. — A.  Petersii  var.  expansa  nov.  x  660. 
„    2. — A.  Petersii  var.  rara  nov.  x  660. 
„    3. — A.  inflatns  var.  stellata  nov.  x  660. 
„    4. — A.  inflatns  var.  minor  nov.  x  660. 
„    5. — ^A.  amoanns  var.  subdecora  nov.  x  660. 
„    6. — A.  speotabilis  var.  depressa  nov.  x  660. 
„    7. — A.  Gomberi  Amott  x  660.    Showing  the  inner  apicnlate 
layer  of  the  valve. 

Note. — As  the  new  species  A,  parvulus  mihi,  A,  acuius  mihi,  and  A.  coronatus 
Grove  MS.  came  to  my  knowledge  onlv  after  the  plates  were  in  proof,  it  has  not  been 
possiUe  to  give  figures  of  them — J.  R. 
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TransaeUans  of  the  Society. 


LIST  OP  SPECIES. 

AULAOODIfiOUB. 


Bospectos  Sch. page  839 

BeeTerift)  JohnaoQ     840 

,,       Tar.  oeylanica   ..     ....  t* 

Bunplex  sp.  n.     ..      ..     ..     ••     ••  n 

probabilis  Soh. n 

parmliisn).  n 841 

Browneii  Norman     n 

Oomberi  Amott »« 

„       var.  irregularis 842 

hyalintia  Pant tt 

minntna  sp.  n. 843 

eziguus  Witt.     •  t* 

,f     yar.  undulata «.  n 

barbadensis  Ralfa      m 

kilkeUyanus  Grey 844 

,,          Tar.  minor » 

„            „   sparsa ,, 

deooms  Grey.     845 

n     yar.  Stosohii..^    ..     ....  ,• 

V,       n     canariensis n 

speotabilis  GroT 846 

„         Tar.  depressa n 

aoadransSch » 

dispersns  sp.  n. •» 

ang^latnsGreT 847 

M       yar.  bnngarioa „ 

J,         n    neogradensifl     ..     ..  »> 

„         „    plana 848 

rotnlaasp.n.      ..     • »> 

greyilleanus  Norman n 

apedicellatus  sp.  n 849 

oellnlosus  Groye  &  Start ..     ..     ..  n 

elegans  Groye  ft  Sturt      »> 

radioens  Gioye  and  Start 850 

crux  Ehrb. tt 

„   yar.  sabsqoamosa  •  ..     ••     ..  tt 

margaritaceas  Bal& 851 

M           yar.  Debyi >t 

„  tt    elongata     .. 

„  „    robasta 

„  ,t    distans 

„  „    Einkeri     .. 

„  „    nndcsa      •• 

„  yy    Mtflleri      .. 

„  tt    distincta    •• 

,9             yy    inoonspicaa      ••  tt 

„             tt    tenera        ..     ..  tt 

scaberRalfs       ..  tt 

„     yar.  jonesiana 854 

secedens  Sch tt 

oompactas  sp.  n „ 

patens  sp.n ,t 

septosSch.  ..     ..     855 

SdimidtiiWitt „ 

„        yar.  qaataor-radiata       ..  „ 

arobangelskianas  Witt. 856 

saperbns  Kitton ^ 

attennatas  sp.  n „ 

anthoides  Sch 357 

polygonus  Gran „ 

amoQnas  Grey „ 

„      yar.  hangarioa 358 

„        „    subdecora , 

„        „    minor    ..      ..      ,.      ..  ,, 


852 


853 


p^eSSS 

intomeacens  sp.  n 

..     859 

affinis  Gran. ,. 

-•      t» 

„    yar.  Lonyaoaekii     ..     .. 

..     860 

„     „    oommatata      ••     •• 

"*       ff 

palcher  Norman        

••       »• 

„       yar.  sparse-radiata     .. 

..     861 

orientalis  Grey.  .»     

•  •      »» 

gracilis  ^n 

formosas  Amott 

..    862 

inflatosGrey.      

••        n 

„     yar.  minor 

•  •        tt 

tt       tt    Btellata 

..     868 

mammoBOs  Grey.       

••       ft 

„         yar.  extans 

•  •         n 

Janischii  Groye  ft  Start    ..      .. 

••        »» 

M       yar.  areolata 

..     864 

carrathersianas  Kitton  ft  Groye 

•  •       tt 

aackkndioos  Gran 

•  •       t» 

..     865 

Wittii  Janisch 

••           H 

cinotos  Grey 

■••        n 

PetersUEhrb 

••        f*  . 

„      yar.  asperala 

..     866 

„        tt    notabilis       ..     .. 

••       ft 

„        „    expanaa       ..     .. 

••       f» 

t,        tt    circamdata  ..     .. 

..     367 

tt        tt    »ra       

••       ft 

macraeanas  Grey.      

•  •       ff 

excayatasSoh 

••       ft 

„       yar.  &picnlata   ..     .. 

868 

acatassp.n.        

Hattonil  Groye  ft  Start    ..     . . 

**       t* 

••       •• 

LahaseniWitt 

..     869 

„       yar.  marginalia..     .. 

••       f» 

„         n    panctata    ..     .. 
t,         „    hyalina      ..     .. 

••       ft 
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and  O'Meara^  Hanck  and  Bichter's  *Phykotheka  Universalis/  and 
H.  L.  Smith's  *  Diatomaoearnm  Species  Typicse,'  and  have  through 
the  great  kindness  of  Mr.  E.  Grove,  Dr.  James  Bae,  Dr.  John  Murray, 
Mr.  Jolien  Deby,  Mr.  Laurence  Hardman,  Mr.  Eitton,  Mr.  William 
A.  Firth,  Mr.  Doeg,  Dr.  GriflBn,  Dr.  Gray,  Herr  E.  Weissflog, 
Dr.  Otto  N.  Witt,  fit.  Pantocsek,  and  Herr  Kinker,  been  able  to  ex- 
amine the  specimens  from  their  private  collections.  Prof.  Wittrock 
has  also  kindly  forwarded  to  me  the  preparations  belonging  to 
Prof  P.  T.  Cleve,  preserved  in  the  Boyal  ^tanical  Museum,  Stock- 
holm. 

AuLAooDisous  Ehrb.  emend.,  Ehrb.  Mon.  Ber.  Ak.,  1844,  p.  73. — 
Valve  circular,  rarely  polygonal  Surface  flat,  cratenform,  or  with  a 
raised  zone;  inflations  smtdl  and  mammillate  beneath  processes,  or 
large  and  cuneate  along  primary  rays,  sometimes  absent  Colour  trans- 
parent, grey  or  lurid.  Central  space  irregular  or  round,  hyaline  or 
punctat^  filled  in  by  a  rosette,  or  absent.  Markings  round,  oval,  or 
angular,  sometimes  pearly,  in  rows  straight  or  slightly  curved,  radial 
or  parallel  within  the  compartments,  and  forming  secondary  oblique 
or  concentric  lines;  interspaces  hyaline  or  punctata  Primary  rays 
distinct,  rarely  inconspicuous,  on  a  level  with  or  raised  above  adjoining 
area,  the  rows  diverging,  rarely  in  contact.  Border  with  radial  or 
oblique,  rarely  moniliform  striae,  sometimes  hyaline,  usually  distinct 
Processes  1  to  45,  inserted  near  border,  conspicuous  or  small,  some- 
times absent — Tripodiscvs  Ehrb.  Abh.  Ber.  Ak«,  1839,  p.  1*59; 
Teirapoddsous  Ehrb.  Mon.  Ber.  Ak.,  1843,  p.  166;  PerUapodiaetis 
Ehrb.,  ibid. ;  Podisous  Bail  Amer.  Joum.  Sd.,  1844,  vol  xlvi  p.  137 ; 
Eupodiscus  Ehrb.  pro  parte,  Mon.  Ber.  AL,  1844,  p,  73. 

§  1.    COHPL^NATL 

SutGeu^  flat  to  1/3  of  radius  or  onwards  to  processes.  Markingsin 
radial  straight  rows.    Primary  rays  not  elevated. 

A.  8uspeetu8  Sch.,  AtL,  pi,  xxxvL  figs.  17,  18. — Diam.  0*05  to 
0'075  mm.  Surface  flat  ahnost  to  border.  Colour  dark  brown  on 
median  zone,  and  light  brownish-grey  near  border.  Central  space 
irr^ularly  angular,  1/12  to  1/15  of  diam.  broad,  hyaline.  Markmgs 
rounded,  granular,  6  in  0*01  mm.,  decreasing  regularl]^  outwards, 
towards  ceutral  space  their  faint  outlines  visible.  Primary  rays 
3  or  4,  indistinct,  straight,  extending  for  1/7  to  1/10  of  radius  from 
circumference,  the  rows  doselv  apposed.  Border  indistinct,  non- 
striated.    Processes  absent,  no  clear  area  at  outer  ends  of  primary  rays. 

Allied  to  ComnodiscuB,  Moller,  according  to  Schmidt,  makes  this 
a  var.  of  Cosdnodiscm  ptmctvlatus  Ehrb.  Gleve's  specimens  are  cer- 
tainly wiiliout  processes,  and  Schmidt  figures  the  valve  with  no  indi- 
cation of  their  scars,  though  in  his  text  he  incorrectly  says  that  these 
scars  exist  Processes  are  also  absent  from  A.  apediceUatua  sp.  n. 
and  abnormal  forms  of  A.  Kittonu 

Habitat :  Mors  deposit^  Judand  (Schmidt,  Cleve !). 

2  B  2 
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A.  Beeverm  Johnson,  in  Pritch.  Tnf.,  p.  844,  pi.  yL  fig.  5. — Diam. 
0*0625  to  0*08  mm.  Sor&ce  flat  to  zone  of  processes.  Colour  steel 
grey  at  centre,  smoky  ^rey  towards  border.  Central  space  irregularly 
ronnded,  1/16  to  l/l7  of  diam.  broad,  closely  pnnctate.  Markings 
round  or  bluntly  angular,  4  in  0  *  01  mm.,  central  dot  dark,  interspaces 
irregular,  small,  punctate.  Primary  rays  with  markings  round  or 
compressed  when  in  contact,  the  space  between  the  rows  evident,  ex- 
panoing  gentl]f  outwards.  Border  strisB  8  to  10  in  0*01  mm.,  1/25 
to  1/32  of  radius  broad,  mostly  in  contact  with  outer  ends  of  rows  of 
marldngs.  Processes  8,  insertion  about  1/5  of  radius  from  circumfer- 
ence, no  space  at  base. — Sch.  AtL,  pL  xxxvL  fig.  12 ;  deve,  Diata. 
y^ga  Exp.,  p.  509. 

Johnson  s  type  in  Oreville's  collection  is  somewhat  imperfect,  the 
processes  being  broken  ofi*,  leaving  a  roundly  eUiptical  sear. 

Habitat :  New  Zealand  (Johnson !) ;  Sydney  (Cleve). 

Yar.  eeylaniea.  A.  Chmheri  var.  ceylanica  urun.,  Cleve  &  Moller's 
Dial,  No.  278. — Diam.  0*06  mm.  Central  space  lees  distinctly 
punctate.  Markings  smaller,  6  in  0*  01  mm.  Primary  rays  less 
obvious,  the  rows  divermng  less  towards  processes. 

Habitat :  Ceylon  (Grove !). 

A.  simplex  sp.  n. — Sp.  afif.  A.  deeoro  Grev.,  Sch.  AtL,  pL  xxxiiL 
fig.  9.— Diam.  0*1275  mm.  Surface  flat  for  1/3  to  1/2  of  radius. 
Colour  pale  grey  at  centre,  light  bluish  on  median  zone,  pale  grey 
towards  border.  Central  space  obtusely  angular,  about  1/3  of  dmuL 
broad,  hyaline,  boundary  fiaint  Markings  rounded  granules,  4  to  5  in 
0*01  mm.,  with  narrow,  clear  interspaces,  arranged  in  secondary 
irregular  concentric  bands,  and  lees  crowded  towards  central  spaca 
Primary  rays  inconspicuous,  rows  diverging  but  slightly  outwards, 
interspace  hyaline.  Border  strisB  10  in  O'Ol  mm.,  1/31  to  1/32  of 
radius  broad,  separated  from  radial  rows  by  an  irregular  clear  spaca 
about  1/53  of  radius  broad.  Processes  6,  symmetrical,  insertion 
about  1/5  of  radius  from  circumference,  proximal  portion  rounded, 
distal  more  cylindrical,  constriction  median,  sharp  out  shallow,  (tee 
ends  rounded,  length  about  3^  times  breadth,  dear  space  at  base 
smalL 

More  nearly  allied  to  A  prohcihiUs  and  A,  Comberi  than  to 
A  decorus.    Scar  of  broken-ofif  process  is  obovata 

Habitat:  Monterey  (Weissflog !). 

A.  probaiilis  Sch.,  AtL,  pL  xxxvL  figs.  13, 14,  excL  15, 16. — ^Diam. 
from0'045to0'105  nmi.  Surface  flat  to  about  half-way  to  processes, 
within  the  border  almost  flat  for  about  1/10  of  radius.  Colour  pak 
grey,  darker  towards  processes,  sometimes  Ught  blue  at  centre.  Central 
space  circular,  eUiptical,  or  irr^Iar,  1/16  to  1/21  of  diam.  broad, 
nnely  punctate,  a  limiting  band  of  markings  rarely  distinct  Markings 
rounded  near  centre,  4  in  0  '01  mm.,  moniliform  near  border,  central 
dot  minute;  interspaces  on  inner  half  narrow,  irregular,  punctate;  the 
rows  sometimes  deflected  near  processes,  only  distinct  beyond  middle 
of  radius.    Primary  rays  distinct  only  near  processes.    ]Border  atnm 
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12  in  O'Ol  mm.,  1/15  to  1/21  of  radios  broad,  indistinct  Pro- 
cesses 2  to  4,  insertion  1/3  to  2/7  of  radius  from  circnmferenoe,  proximal 
portion  equal  to  distal,  constriction  median,  wide,  shallow,  &ee  ends 
rounded,  length  about  5  times  breadth,  no  space  at  their  base. — Soh. 
Atl.jpL  ciy.  figs.  3,  4. 

l%ie  centnJ  s^ce  is  larger  as  the  number  of  processes  is  less. 
Some  valves  firom  Simbirsk  have  the  free  ends  of  the  processes  more 
knolhlike  than  others.  Transitional  to  the  simpler  species  of  the 
section  Badiati. 

Habitat:  Simbirsk  Polirschiefer  (Weissflogt  Bae!);  Monterey 
stone  (Gleve!  WeissflogI);  Barbadoes  (Firth!);  Sysran  deposit 
Siberia  (Hardman !). 

A  parvtdu8  sp.  n. — Diam.  0-0675  mm.  Surfeoe  flat  to  zone  of 
processes,  slope  to  border  gentle.  Colour  smoky  grey,  lighter 
tomurds  border.  Central  space  rounded,  about  1/27  of  diam.  broad, 
hyaline.  Markings  polygonal,  6  in  0  *  01  nun.,  decreasing  but  slightly 
towards  border,  without  interspaces.  Primary  rays  inconspicuous, 
rows  in  contact  to  their  outer  ends.  Border  hyaline,  inner  edge 
distinct,  about  1/18  of  radius  broad.  Processes  5,  symmetrical 
insertion  about  1/4  of  radius  from  drcumferenoe^  large,  constrictioQ 
median,  shallow,  free  ends  rounded. 

Habitat :  Shell  cleanings  Nicobar  Islands  (Doeg  t). 

A  Brovmeii  Norman,  in  Pritch.  In£,  p.  844. — ^Diam.  0*06  to 
0  *  0775  mm.  Surfiace  flat  to  zone  of  jprocesses.  Colour  pale  blue  or 
grey,  light  or  dark  grey  at  border.  Central  space  irregular,  1/24  to 
1/36  of  diam.  broad,  hyaline,  rarely  reduced  to  an  elongated  dear  line. 
Markings  rounded,  towards  centre  more  irregular,  5  in  0*01  mm., 
rows  sometimes  slightly  bent,  at  outer  ends  separated  by  narrow  dear 
spaces,  secondary  concentric  bands  obvious,  sometimes  confined  to 
^evated  central  portion  or  to  periphery.  Primary  rays  distinct,  space 
between  rows  narrow  as  on  rest  of  surfitce.  Border  strife  12  to  14 
in  O'Ol  mm.,  1/30  to  1/86  of  radius  broad,  sometimes  a  narrow  clear 
band  at  its  inner  edge.  Processes  2  to  4,  iuEertion  1/3  to  2/9  of 
radius  from  circumference,  proximal  portion  oval,  with  a  rounded,  fiunt, 
obliqudy  placed  mark  on  the  corresponding  side  of  all  the  processes 
of  same  valve,  distal  larger  spathulate,  dear  space  at  base  small 
— Sch.  AtL,  pi.  xxxvL  figs.  15-16 ;  pL  cv.  fig.  6. 

In  specimens  with  2  processes  the  concentric  bands  are  most 
obvious  at  periphery.  In  the  presence  of  a  faint  obUque  mark  at 
base  of  processes  this  spedes  recalls  A.  larbadensis.  It  is  allied  to 
the  flatter  forms  of  A.  hilkeUyanus, 

Habitat :  Monterey  stone  (Greville  I  Hardman!  Stokes !  Amott!) ; 
Santa  Monica  deposit  (Bae  I) ;  marine  alga),  California  (Bae !) ;  shell 
scrapings,  California  (Grove !) ;  on  Ealiotis  shell,  South  Sea  Islands 
(Hardman!  Weissflog!). 

A.  Cmnberi  Amott,  in  Pritch.  Inf.,  n.  844. — Diam.  0*11  to 
0-265  mm.  SurfiEtce  flat  to  processes,  rarely  depressed  at  centre  for 
1/4  to  1/5  of  radiua    Colour  lurid  or  pale  to  brownish  grey  arcund 
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oentre,  rarely  hyaline.  Central  space  rounded  or  3-4-angled,  aboat 
1/21  of  diam.  broad,  punctata  Marking  rounded  or  angular,  3  to 
3^  in  0*01  nun. ;  interspaces  most  obvious  towards  centre,  narrow, 
irr^ular,  and  punctate;  rows  moniliform  towards  border,  rarely 
Bubrasciculate,  secondary  rows  irregular,  oblique,  or  subooncentnc 
to¥rards  centre.  Primary  rays  distinct,  between  the  rows  a  narrow 
wavy  space.  Border  stnae  10  in  0*01  mm.,  1/28  to  1/55  of  radius 
broad.  Processes  3  to  5,  insertion  1/4  to  1/11  of  raoius  from  cir- 
cumference, large  but  faint,  proximal  portion  smaller  than  distal,  free 
ends  flattened,  angles  rounded,  inner  end  of  axial  structure  distinct, 
oboyate,  space  at  base  distinct,  punctate. — PL  Yll.  fig.  7 ;  Sch.  AtL, 
pL  xxxvL  fig.  11 ;  pi.  civ.  fig.  5.  A.  Habirshami  Pant,  Fossil.  BadL 
Unff.,  p.  58,  pi.  xxix.  fig.  296;  A.  Mullen  Grun.,  Soh.  AtL,  pL  xlL  fig.  11. 

The  inner  layer  of  the  valve  is  sometimes  minutely  apiculate.  On 
corresponding  side  of  base  of  each  process  there  occurs  a  £unt  oval 
mark,  only  visible  when  the  valve  is  transparent,  as  in  A  Brewnm 
and  A.  barbadendis.  The  scar  of  the  broken-ofT  process  is  roundly 
eUipticaL  Schmidt  distinguishes  A.  MuUeri  by  its  being  quite  flat^ 
but  this  seems  scarcely  sufficient  to  found  another  species. 

Habitat :  Peruvian  guano  (Bae !  Hardman !  Macrae !  Weiasflog  H ; 
Bolivian  guano  (Einker  I);  Pabillan  de  Pico  guano  (Einker !  Qeve  1); 
Ichaboe  guano  (O'Mearal);  *^ guano"  (Norman!  Macrae!);  San 
fWne  guano  (Kalfe). 

Yar.  irreffiuaris. — Diam.  0  *  1075  mm.,  a  fidnt  depression  opposite 
each  process.  Sur£ftoe  flat  at  centre.  Colour  pale  lurid  grey,  border 
darker.  Markings  in  zones,  from  centre  to  semi-radius  rounded,  at 
semi-radius  on  a  huid  1/7  to  1/8  of  radius  broad,  angular,  from  this 
to  processes  rounded,  between  processes  on  a  narrower  band  1/21  to 
1/24  of  radius  broad,  and  separated  from  inner  and  outer  portions  by 
granulate  narrow  areas,  again  angular.  Primary  rays  witn  markings 
in  rows  similar  to  those  on  corresponding  areas  of  compartm^te. 
Border  strisB  7  to  8  in  0-01  mm.,. 1/23  to  1/24  of  radius  broad. 
Processes  3,  insertion  about  2/11  of  radius  from  circumference. — 
PL  VI.  fig.  5. 

Habitat :  Pabillan  de  Pico  guano  (Weissflog !). 

A,  hycdinm  Pant,  FoesiL  BaciL  Ung.,  p.  58,  pL  L  fig.  5. — ^Diam. 
0*25  mm.  Surface,  central  portion  flat  to  processes  wim  outer  edge 
indistinct  and  concave  between  these,  slope  to  border  gentle.  Colour 
light  grey,  darker  towards  border.  Central  space  quadrate,  about 
1/25  of  diam.  broad,  deUcately  punctate.  Markings  round,  small, 
outlines  fednt,  central  dot  distinct,  interspaces  unequal,  large,  punc- 
tate; sub-equal  to  zone  of  processes,  near  border  moniliform;  rows 
straight  radial,  secondary  rows  irregular,  6bli<|ue  toveards  centre, 
straight  between  processes.  Primary  rays  undifferentiated  tov?arda 
centre.  Border  striaa  faint,  8  to  10  in  0  *  01  mm.,  inner  edge  definite, 
about  1/50  of  radius  broad.  Processes  9,  insertion  about  1/8  to  1/10 
of  radius  from  circumference,  clear  space  at  base  non-punctate,  abnost 
semicircular,  with  the  greater  convexity  towards  the  centra 
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The  scar  of  the  broken  process  is  in^gnlarlj  obovate.  Allied  to 
A,  Comberi. 

Habitat :  Szent  Peter  deposit  (Pantocsek !) 

A.  minutua  sp.  n.  Cekodiscus  or  Atdaeodisem  f  Sch.  Atl.,  pi. 
lyiiL  fig.  34 — ^Diam.  about  0*025  mm.  Surface  flat  to  zone  of 
processes,  slope  to  border  gentla  Colour  pale  groy  (?)  Geoitral  space 
absent  Markings  rounded  granular,  irregular  at  centra,  in  subrad^l 
rows  to  processea  Interspaces  hyaline.  Primary  rays  distinct,  rows 
separated  by  a  wide  interspace  of  uniform  breadth.  Border  strisd 
distinct,  8  in  0*01  mm.,  about  1/9  of  radius  broad.  Processes  14, 
insertion  about  1/9  of  radius  rrom  circumferonce,  consisting  of  a 
single  portion  with  rounded  ends. 

Habitat :  Monterey  (Weissflog). 

§  2.  TSNEBBIML 

Sur&ce  flat.  Central  space  hyaline  or  with  fiunt  grey  tinge. 
Primary  rays  distinct    Border  hyalma    Processes  minute. 

A.  emgwAs  Witt.,  Simb.  Polirsch.,  p.  19,  pi.  viiL  fl^.  6. — ^Diam. 
0'03  mm.  Colour  ahnost  hyaline,  the  areas  about  pnmary  rays  a 
little  darker.  Central  space  round,  about  1/6  of  diam.  broad,  tinned 
light  groy,  outside  of  this  a  dear  narrow  band  with  a  short  corneal 
dear  space  extending  into  middle  of  apex  of  each  compartment  for 
about  1/6  of  radius,  and  forming  a  distinct  stellate  figura  Abirkings 
unresolyed.  Primary  rays  with  the  rows  undifferontiated,  the  inter- 
spaces surrounding  at  peripheral  ends  the  bases  of  processes.  Processes 
Of  8ub6ymmetri<»l,  insertion  about  1/4  of  radius  from  drcumferonce 
as  minute  radially  elongate  narrow  marks. — Sch.  AtL,  pi.  d.  fig.  12. 

Habitat :  Simbirsk  rolirschiefer  (Weissflog !). 

Yar.  wndAdata. — Diiun.  0*06  mm.  Central  area  about  1/5  of 
diam.  broad,  a  broader  dear  line  passing  from  it  into  apex  of  each 
oompartment,  with  edges  moro  irregular.  Markings  larger,  as  close 
minute  punda,  most  evident  at  edge  of  primary  rays,  outer  edge  of 
sculptured  area  tmdulate,  with  sides  convex  at  processes  and  concave 
on  compartments.  Primary  rays  9,  symmetrical,  insertion  about  1/12 
of  radius  from  circumference.    Border  with  a  single  band  of  minute 

functa,  within  it  a  clear  area,  widest  at  middle  of  compartmenta — 
L  VL  fig.  7. 
Habitat :  Oamaru  deposit  (Hanwell !). 

±  barbadenm  Balfe,  in  Pritch.  Inf.,  p.  939.— Diam  0*045  to 
0*0825  mm.  Colour  pale  smoky  grey.  Central  space  round  to 
4-angled,  1/12  to  1/17  of  diam  broad,  edges  uneven,  with  sides  at 
right  angles  to  directions  of  primary  rays.  Markings  polygonal, 
12  in  0*01  mm.,  without  interspaces,  less  regular  near  central  space, 
rows  radial,  secondary  rows  irrogularly  concentric  towards  centra, 
minute  apiculi  sometimes  present,  except  on.  an  area  at  middle  of  each 
compartment  in  zone  of  processes  similar  to  the  dear  area  at  base  of 
processes  on  same  valve.    Primary  rays  with  indistinct  rowa    Border 
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1/12  to  1/16  of  radios  broad,  well  marked.  ProoesBes  3  or  4, 
inaertion  1/3  to  1/6  of  radios  from  circomference,  minote,  constrictba 
shallow,  a  &int  ovate  obliqoe  mark  towards  same  side  of  base  of  eadi, 
clear  area  at  base  irregolarlv  semicircolar  or  triangolar,  its  edge 
delicately  striated  at  right  angles -to  its  margin. — A.  notatus  GroYe  & 
Stort,  Joom.  Qoek.  Mic.  01.,  1887,  pp.  9, 146,  pL  iii  fig.  11. 

Habitat:  Newcastle  deposit,  Barbadoes  (Bae !  Firtn!);  Oamam 
deposit,  New  Zealand  (Groye  &  Stort !). 

§  3.  Badiatl 

SorfiGMse  crateriform  or  ahnost  flat  at  centre,  highest  zone  distinct^ 
often  conyex  and  angolar  at  primary  rays,  which  are  nsoally  elevated. 
Clear  space  at  base  of  processes  minote. 

A.  %ilJcellyanu8  Grev.,  Trans.  Mic  Soc  Lond.,  1863,  p.  70,  pL  iy. 
fig.  14.— Diam.  0  *  075  to  0  - 1025  mm.  Sor&ce  rising  for  almost  1/3, 
or  flat  for  5/9,  of  radios,  ootside  of  highest  zone  plain  or  slightly  sig- 
moid— first  concave  then  convex  between  processes;  no  inflatbns; 
slope  to  border  gentle.  Coloor  pale  grey,  dturker  at  border.  Central 
space  roonded,  1/17  to  1/20  of  diam.  broad,  hyaline,  boondary  taint 
Marking  roond,  4  in  0  *  01  mm,  decreasing  oniformly  to  border,  oot- 
lines  famt,  central  dot  distinct,  interspaces  minote^  hyaUne,  rows 
straight,  radial,  tbe  shorter  attenoating  inwards.  Primary  rays  incon- 
spicooos,  rows  in  contact  or  with  a  narrow  interspace  not  expanding 
ootwards.  Border  stnaa  12  to  14  in  0*01  mm.,  s^ot  1/40  of  radios 
broad,  inner  edge  distinct  Processes  3  or  4,  insertion  1/4  to  1/5  of 
radios  from  drcomference,  hoorglass-shaped,  proximal  ana  distal  por- 
tions eqoal,  constrictions  deep,  length  aboot  2^  times  breadth,  clear 
space  at  base  distinct 

Habitat:  Cambridge  deposit,  Barbadoes  (Grevillel  Johnson! 
Hardman!). 

Var.  minor. — Diam.  0 '  0525  mm.  SorfiEM5e  forming  a  low  cone, 
convex  from  centre  to  aboot  1/3  of  radios.  Central  space  angolar, 
aboot  1/21  of  diam.  broad.  Markings  sobeqoal,  8  in  0*01  mm.,  rows 
separated  by  narrow  clear  lines.  Primary  r^s  more  distinct,  traceable 
to  central  space.  Striated  border  absent  Processes  ?  insertion  aboot 
2/7  of  radios  from  circomference. 

Dr.  Greville  had  distingoished  this  as  a  species,  hot  on  what 
appears  to  me  insofficient  groonds.  The  scar  of  the  broken-off  process 
is  elHptical. 

Habitat :  Bridgewater,  Barbadoes  (Johnson !). 

Yar.  ^arsa,  A.  sparstis  Grev.,  Trans.  Mic  Soc.  Lond.,  1866,  p.  123, 
pL  XL  fig.  6. — ^Diam.  0  *  075  mm.  Sor&ce  most  elevated  at  centre, 
slightly  convex  to  processes,  slope  to  border  steep.  Central  space 
blontly  and  irregolany  4-angled,  aboot  1/20  of  diam.  broad.  Markings 
sometimes  polygonal  and  in  contact,  decreasing  bot  slightly  towards 
border,  and  litue  more  crowded  here  than  on  other  p^rts  of  i^ve. 
Primary  rays  only  recognized  on  central  half  when  traced  inwards 


Digitized  by  CjOOQIC 


A  Revision  of  the  Genus  Aulacodiseus  Ehrb.    By  J.  Rattray,     345 

from  proc68S6&  Border  strisB  8  to  10  in  0*01  mm.,  about  1/20  of 
radius  broad.  Processes  3  or  4,  insertion  about  1/5  of  radius  from 
drcnmferencey  cylindrical,  attenuating  towards  base,  free  ends 
emi^ginate. 

Hiabitat:  Barbadoes  deposit  (Greville !). 

The  Ceylon  specimen  from  Witt,  figured  by  Schmidt  (AtL  pL  cii. 
fig.  3),  appears  to  me  to  be  nearer  to  var.  sparsa  from  its  marKing% 
primary  rays,  and  processes,  but  its  sur£Etce  is  very  convex. 

A.  decorus  Grev.,  Trans.  Mic.  Soc.  Lond.,  1864,  p.  82,  pL  z.  fig.  2. 
— Diam.  0  *  1025  to  0  *  13  mm.  Sur£Eice  flat  to  about  semi-radius,  or 
slightly  depressed  at  central  space,  with  outer  edge  distinct  and  con- 
cave, outermost  1/3  of  compi^tments  ahnost  flat  Colour  pale  bluish 
at  centre,  elsewhere  grey,  darker  towards  border.  Central  space 
irregularly  rounded,  1/20  to  1/21  of  diam.  broad,  hyaline.  Markmgs 
angular,  5J^  to  6  in  O'Ol  mm.,  outlines  £ednt,  near  processes  ov^, 
oblique,  rows  subradial,  converging  round  processes,  concentric  near 
centre,  interspaces  most  evident  at  origm  of  shorter  rows.  Primary 
rays  with  rows  diverging  slightly  outwards.  Border  striae  12  to  14 
in  0  *  01  mm.,  about  1/27  of  radius  broad,  inner  edge  sharp.  Pro- 
cesses 6,  insertion  about  1/5  of  radius  from  circumference,  proximal 
portion  rounded,  distal  subcylindrical,  free  ends  truncate,  length  li 
to  2  times  breadth. — Sch.  AtiL,  pL  cv.  fig.  8. 

The  scar  of  the  broken-off  process  is  ovaL 

This  species  is  sometimes  confounded  with  A.  amdenus,  but  bears 
to  it  but  Uttle  affinity.  A.  Stoschiiy  figured  by  Walker  and  Chase,  is 
distinct  A  Panama  specimen  in  the  fioyal  Botanical  Museum,  Stock- 
holm, named  by  Cleve  A,  Stoschdiy  is  A  angulatus  var.  neogradensis^ 
and  Weissflogs  'Gtazelle'  specimen,  also  named  A.  Sioschii,  is 
A.  amoenus  var.  hungarica  witn  5  processes. 

Habitat :  Cambridge  deposit,  Barbadoes  ^Greville !). 

Yar.  Siosehii.  A.  Stoschii  Janisch  in  Sen.  Atl.,  pL  xxxiv.  fig.  11. 
— Diam.  0' 165  to  0*175  mm.  Central  portion  flattened  to  about 
5/7  of  radius,  outer  edge  more  distinct,  convex  on  compartments; 
inflations  short,  abrupt;  slope  to  border  gentle.  Markings  5  in 
0*01  mm.,  concentric  rows  lees  distinct  Primary  rays  indistinct 
towards  centre.  Processes  6,  cylindrical,  insertion  about  1/6  of  radius 
from  circumference. 

Habitat:  Cambridge  deposit,  Barbadoes  (Greville!  Johnson!); 
'Ctazelle'  Exp^.  (Janisch). 

Yar.  eanarienm. — DianL  0  *  14  mm.  Central  portion  flat  to  3/7, 
rarely  to  2/3  of  radius ;  inflations  more  distinct,  rarely  short.  Central 
space  larger  (1/9  to  1/14  of  diam.),  sometimes  with  short  extensions 
into  apices  of  compartments.  Markings  4  in  0*01  mm.,  without 
interspaces,  secondary  fringe-like  rows  around  processes  more  evident 
Border  strife  coarse,  8  to  10  in  0*01  mm.  Processes  7,  free  ends 
rounded,  constriction  median. — PL  VI.  fig.  6. 

Norman  proposed  to  erect  a  new  species  for  these  valves ;  HftWIrpftn 
has  regarded  them  as  a  var.  of  A.  anffulatus. 
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Habitat:  Teneriffe  (NormanI  Hardman!  WdsBflog!);  'Gazelle,* 
Exped.(Wei8sflog!). 

A.  spectdbUie  6iev.,  Trans.  Mic.  See.  Lond^  1863,  p.  71,  pi.  y. 
fig.  16.— Diam.  0  •  075  to  0  •  1225  mm.  Snrface  rismg  to  1/3,  or  flat 
to  about  1/4  of  radius;  highest  zone  about  1/5  of  radins  broad, 
straight,  or  slightly  concaye  outwards  on  compartments;  inflations 
extending  to  bc^er,  tapering  bnt  slightly  inwards^  their  edges  abrupt ; 
slope  to  border  gentle.  Colour  pale  grey,  darker  about  primary  rays 
and  middle  of  compartments.  Central  space  pentagonal,  1/16  to 
1/25  of  diam.  broad,  sides  conyex  inwards,  hyaUne.  Markings  oyal 
or  bluntly  angular,  6  in  0*01  mm.,  least  crowded  towards  centre, 
decreasing  but  sUghtly  towards  border,  rows  transyerse  or  obUque 
on  inflations.  Primary  rays  distinct  only  outside  highest  zone  where 
the  rows  suddenly  diyerge,  again  conyerging  somewhat  towards  pro- 
cesses. Border  striss  10  in  0  *01  mm.,  1/21  to  1/24  of  radius  broad, 
a  narrow  clear  area  between  it  and  the  radial  rows.  Processes  5, 
insertion  1/4  to  1/5  of  radius  from  circum£arenoe.  Constriction 
niedian,  distinct,  free  ends  conyex. — A.  grandis  Walker,  New  and 
Bare  Diats.,  p.  8,  pL  L  fig.  8.  The  scar  of  broken-off  process  is 
oyal. 

Habitat :  Cambridge  deposit,  Barbadoes  (Greyille !  Johnson !). 

Yar.  dqpresscL — ^Dmm.  0*  115  mm.  A  small,  rounded  depression 
on  compartments  near  outer  edge  of  highest  zone,  and  about  1/12  of 
radiusbroad.  Markings  rounded,  6to8in0*01  mm.,  fedntly  traceable 
across  depressions,  more  irregular  near  central  space.  Primary  rays 
with  wider  median  space.    Processes  5,  ends  truncatc-r-PL  YII.  fig.  6. 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !). 

A  quadrans  BcL,  Atl.,  pL  xxxy.  fig.  10. — Diam.  0*1125  mm. 
Surfioce,  central  portion  flat  to  1/8  of  radius,  with  outer  edge  distinct, 
round  or  somewhat  irregular;  primary  rays  on  same  plane  to  pro- 
cesses, inflations  distinct  compartments  flat  for  about  outer  2/o  of 
radius  from  border.  Colour  pale  grey.  Central  space  irregularly 
quadrate,  1/22  of  diam.  broad.  Markings  polygonal,* rounded  close 
to  central  space, outlines  delicate,5  inO'Ol  mm., rows  straight, radial, 
secondary  rows  distinct  on  raised  areas.  Primary  rays  well  marked, 
rows  diyerging  for  1/3  of  length  from  inner  ends,  thence  remaining 
parallel  or  conyerging  but  slighuy  towards  processes.  Border  narrower 
by  about  1/2  opposite  processes,  hyaline,  about  1/23  of  radius  broad. 
Processes  4,  insertion  about  2/11  of  radius  from  circumference,  oboyate 
or  subclayate,  beyond  distal  ends  a  subcrescentic  line  sometimes 
yisible,  dear  space  at  base  large,  sometimes  asymmetrical 

Habitat :  ISimbirsk  Polirsdiiiefer  ( Weissflog !). 

A.  disperma  sp.  n. — Diam.  0*15  to  0*175  mm.  Surfiuse,  central 
portion  flat  for  about  1/5  to  4/9  of  radius,  with  outer  edge  slightly 
conyex  on  compartments,  and  angular  at  primary  rays.  Centnd 
space  quadrate,  mdistinct,  about  1/40  of  diam.  broad.  Markings  poly- 
gonal towards  centre,  rounded  towards  border,  4  to  6  in  0' 01  mm., 
outlines  indistinct,  central  dot  minute,  rows  radial,  straight,  separated 
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by  distinct  hyaline  radial  intersi^useB.  Primary  rays  well  marked, 
beyond  central  area  sometimee  rising  slightly  to  processes,  the  rows 
diverging  widely  ontwards,  again  convergins;  more  distinctly  towards 
processes,  and  contmued  to  border.  Border  strice  distinct,  8  in 
0  *  01  mm.  Processes  4,  insertion  about  1/6  of  radius  from  drcnmfer- 
enoe,  symmetricaL — PL  Y .  fig.  9.  A.  apeetabUis  Groye  &  Start,  Jonm. 
QneL  Mic  GL,  1887,  p.  14.    The  scar  of  broken-off  processes  is  ovaL 

Habitat :  Oamam  deposit  (Grove !  Doeg  I). 

A.  angvlaim  Grev.,  Trans.  Mic  Soc.  Lond.,  1863,  p.  71,  pL  v. 
fig.  15. — Valve  rarely  elliptical.  Diam.  0  *  09  to  0  *  325  mm.  SorfiBtce 
rising  for  1/3  to  1/2  of  radius,  highest  zone  distinct,  1/6  to  1/10 
of  radins  broad,  compartments  from  highest  zone  to  zone  of  processes 
first  slightly  convex,  then  concave,  fiat  towards  border ;  primary  rays 
sloping  uniformly  downwards  to  processes.  Colour  pale  or  dark 
grey.    Central  sj)ace  round  or  angular,  1/15  to  1/18  of  diam.  broad, 

Sunctate.  Markings  round  or  angular,  3][  to  4  in  0  *  01  mm.,  outlines 
elicate,  central  dot  brilliant,  interspaces  ptmctate,  rows  subradial  or 
subparallel  on  compartments.  Primary  rays  distinct,  rows  not  diverg- 
ing. Border  strifid  6  to  8  in  0*01  mm.,  about  1/30  of  radius  broad, 
indistinci  Processes  5  to  16,  insertion  2/9  to  2/15  of  radius  from 
circumference,  proximal  portion  somewhat  larger  than  distal,  con- 
striction submedian  (towards  apex),  free  ends  rounded. — Sch.  Atl., 
pL  xxxiv.  figs.  7-8 ;  pL  ciii.  tig.  2 ;  pL  cv.  fig.  7.  The  scar  of 
broken-off  process  is  ovaL 

Habitat :  Cambridge  deposit,  Barbadoes  ( W.  J.  Gi^  !^ ;  shell 
cleanings,  S.  America  (Hardman!);  Pacific  Ocean  (Weissfiog!); 
'Gazelle'  Exped.  (Janisch  I) ;  Oamaru  deposit.  New  Zealand  (Grove  & 
Sturt!). 

Yar.  hungariccL  A.  hungaricus  Pant.,  Fossil  BadL  Ung.,  p.  57, 
pL  XXV.  fig.  231. — ^DiauL  0  *  15  to  0  *  225  mm.  Surface  more  shurply 
crateriform,  rising  for  1/5  to  2/9  of  radius,  highest  zone  1/7  to  2/7 
of  radius  broad,  when  wide  angular  at  primary  rays ;  infiations  more 
prominent  Central  space  irregular,  1/3&  to  1/90  of  diam.  broad. 
Markings  subquadrate,  ii  in  0*01  mm.,  rows  parallel  on  each  com- 
partment, secondary  concentric  bands  distinct  to  outer  edge  of  highest 
zone,  outside  of  this  more  straight  across  compartments.  Primary 
rays  more  prominent  Border  strisd  8  to  10  in  0*01  mm.,  1/35  to 
1/45  of  radius  broad.  Processes  7  or  8,  cylindrical,  constriction  slight, 
proximal  ^ends  more  opaque,  free  ends  truncate,  no  clear  space  at 
base. 

Habitat :  Szent  Peter  deposit,  Hungary  (Pantocsek  I  TTftn^mftn  I 
Grove !) ;  Szakal  and  K^kkd  deposits,  Hungary  (Pantocsek  I) ;  Santa 
Marta  deposit  (GhrifiSn !). 

Var.  neogradensis.  A.  neogradensis  Pant,  ibid.,  p.  59,  pL  xxv. 
fig.  227.— l>iam.  0-125  to  0*19  mm.  Surface  fiat  foir  1/5  to  1/7  of 
radius,  highest  zone  1/8  of  radius  broad,  outer  edge  convex  outwards 
on  compe^rtments,  angular  on  both  sides  at  primary  rays,  more  rarely 
on  outer  only ;  inflations  short    Central  space  irregularly  angular. 
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1/35  to  1/50  of  diam.  broad,  coarsely  punctata  Markings  as  in  rar. 
hungarica^  bat  4  in  0*01  mm.,  the  rows  snbradiaL  Primary  rays 
inoonspicuons.  Processes  7  to  9,  insertion  1/6  to  1/8  of  radins  &om 
circnnuerenoe.— ii.  subangulcUus  Pant.,  ibid.,  p.  60,  pL  iL  fig.  11 ; 
pL  xxviii.  p.  276. 

Greville  united  in  his  collection  under  A  angvlatus  specimens  of 
A.  svectabUis,  A.  decorus^  and  A,  amoentu  var.  gubdecarci.  Some 
Eekko  forms  of  the  var.  neog^adensis  are  transition^  to  A.  amcmus. 

Pantocsek's  original  snecimens  of  A  aubangtdcUus,  with  which  he 
also  associates  Kinker's  Eekko  valve  (Sch.  AtL,  pL  cv.  fig.  8),  are  worn 
forms  of  this  var. 

Habitat:  Szent  Peter,  Szakid,  and  E^kkd  deposits,  Hxmgaiy 
(Pantocsek !) ;  Santa  Marta  deposit  (Weissflog  I  Qiimn !). 

Yar.  ]plana. — Diam.  0 '  1075  mm.  Surface  rising  to  about  semi- 
radius,  highest  zone  convex,  broad,  outside  of  this  primary  rays  but 
slightly  elevated  above  levd  of  compartmenta  Colour  light  grey 
towards  centre,  most  opaque  about  semiradius,  and  on  semicircular, 
centrally  convex  areas  surrounding  the  processes.  Central  space 
round,  about  1/12  of  diam.  broad.  Markings  rounded,  or  bluntly 
angular,  in  irregular  concentric  bands  towards  central  space.  Processes 
11,  insertion  about  1/9  of  radius  from  circumference. 

Habitat :  Jackson's  Paddock,  Gamaru  (Einker !). 

A.  rotidua  sp.  n. — Diam.  0 '  195.    Surface  flat  at  central  space, 
thence  rising  for  about  1/4  of  radius,  highest  zone  1/4  of  radius 
broad,  its  outer  edge  abrupt  and  primary  rays  in  same  plane  with  it 
to  processes ;  inflations  abrupt,  about  1/4  of  radius  in  greatest  breadth, 
at  each  angle  an  irregularly  rounded  lobe  with  longer  axis  at  right 
andes  to  corresponding  ray,  comnartments  flat  near  border.    Colour 
pate  to  slaty  grey,  mottled  with  oarker  spots,  darker  at  sides  of  infla- 
tions.   Central  space  irregularly  round,  about  1/16  of  diam.  broad, 
{jointly  punctate.     Markings  rounded,  3  in  0' 01  mm.,  interspaces 
unequal,  punctate,  rows  subradial  to  outer  edge  of  highest  zone,  beyond 
this  more  parallel,  straight  or  forming  wide  curves.    Prima^  rays 
within  highest  zone  undifferentiated,  outside  of  this  distinct    Border 
striaB,  8  in  0  *  01  mm.,  about  1/26  of  radius  broad,  inner  edge  distinct 
Processes  8,  insertion  about  1/8  of  radius  from  circumference,  proximal 
part  rounded,  distal  cylindrical,  free  ends  convex.    Allied  to  A.  anffu- 
lattM  through  its  var.  hungarica.—F\.  V.  fig.  10. 
The  scar  of  the  broken-off  process  is  rounded. 
Habitat :  Newcastle  deposit,  Barbadoes  (Firth !). 
A.  grevilleanus  Norman,  Grev.,  Trans.  Mic.  Soc.  Lond.,  1864, 
p.  10,  pL  i.  fig.  1. — Diam  about  0*0275  mm.    SurCsu^e  with  several 
distinct  concentric  zones  to  about  1/4  of  radius  from  centre,  the  area 
adjoining  primary  rays  sharply  defined,  with  sides  straight  and  con- 
verging inwards.    Central  space  circular,  about  1/28  of  diam.  broad, 
hyfdine.    Markings  round  or  oblong  near  centre ;  rows  radial,  beyond 
central  zonate  area   formiug    evident   oblique    curved    intersecting 
secondary  rows,  on  area  adjoining  primary  rays  are  wart-like  cushions, 
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each  with  a  duster  of  4  to  6  larger  markings,  and  at  outer  end  of  each 
ray  is  a  small  sharply  defined  area  extending  symmetrically  on  both 
ffldes  of  process,  and  bearing  coarse  radial  striaB.  Primary  rays  distinct, 
the  rows  diverging  slightly  outwards.  Border  striae  delicate,  about 
1/27  of  radius  broad.  Processes  10,  insertion  about  1/16  of  radius 
firom  circumference,  space  at  base  small,  hyaline. 
Habitat:  Moron  deposit,  Seville  (Norman). 

§  4.  Arbolati. 

Slope  to  border  sometimes  steep.  Inflations  absent  or  rudimentary. 
Markings  pearly,  central  dot  round  or  oval,  distinct,  rows  radial, 
slightly  concave  towards  and  adjoining  primary  rays.  Primary  rays 
straight  or  with  slight  bondings.    Border  striated. 

A,  apedieellcUys  sp.  n.  Atdacodiscus  ?  sp. — Sch.  AtL,  pi.  ciii.  fig.  4. 
— Diam.  0  •  085  to  0  •  225  mm.  Surface  flat  for  1/3  to  2/3  of  radius 
and  just  within  border,  intervening  slope  steep.  Colour  pale  slaty 
gr^,  darker  at  outer  edge  of  central  area.  Central  space  angular, 
outline  irregular,  rarely  regular,  1/30  of  diam.  broad,  short  diverticula 
passing  into  apices  of  compartments;  rarely  somewhat  excentric. 
Markings  polygonal,  4  in  0  *  01  nmi.,  rows  deflected  at  origin  of  shorter 
rows,  rarely  subfasciculate,  secondary  oblique  rows  evident  Primary 
rays  7  to  13,  distinct,  sometimes  asymmetncal,  rows  in  contact,  areolad 
eniargmg  towards  outer  ends,  where  they  are  cuneate  with  long  axis 
oblique  or  radial.  Border  indistinct.  Processes  absent,  but  outer 
ends  of  rays  at  1/5  to  3/8  of  radius  from  circumference,  and  opaque 
when  centre  is  in  focus. 

Habitat:  Simbirsk  Polirschiefer  (Einker !  Cleve!  Bae!). 

A.  cdlvlosus  Grove  &  Sturt,  Joum.  QueL  Mic.  CI.,  1887,  p.  8, 
pL  ii.  tigs.  8, 9. — ^Diam.  0- 09  to  0*23  mm.  Sur&ce,  central  portion 
flat  for  1/3  to  2/3  of  radius,  rarely  almost  to  processes,  with  outer  edge 
bluntly  angular  and  sides  convex.  Colour  pale  grey,  darker  towards 
border.  Centre  with  an  inconspicuous  rosette,  1/12  to  1/23  of  diam. 
broad.  Markings  lar^e,  irregular,  polygonal,  2  to  3  in  0  *  01  nmi.,  de- 
creasmg  somewhat  suddenly  towards  oorder,  around  the  outer  edge  a 
band  of  minute  puncta,  secondary  oblique  rows  distinct.  Primary 
rays  indistinct,  rows  in  contact.  Border  striaB  sometimes  oblique, 
6  to  8  in  0  *  01  mm.,  inner  edge  indistinct.  Processes  4  to  9,  insertion 
1/9  to  1/12  of  radius  from  circumference,  constriction  median,  wide, 
shallow,  free  ends  rounded,  no  clear  space  at  base. — A,  cdlvlosus  var. 
plana  Grove  4  Sturt,  ibid.,  p.  140. 

The  valves  named  var.  ^na  Grove  &  Sturt  are  flat  to  processes 
and  ihd  slope  to  the  border  is  stiU  more  gentle. 

Habitat :  Oamaru  deposit,  New  Zealand  (Grove  &  Sturt !  Bae !). 

A.  elegans  Grove  &  Sturt,  Journ.  Quek.  Mic.  CL,  1887,  p.  140, 
pL  xil  fig.  30. — Sometimes  subcircular,  diam  0*105  to  0*175  mm. 
SurCaoe  &t  to  zone  of  processes,  outer  edge  fiEontly  angular  at  pro- 
slope  to  border  steep.    Colour  pale  grey.    Central  space 
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irregnlarly  angplar,  indistinot^  1/27  to  1/35  of  diam.  broad,  edges 
uneYen.  Markings  mostly  hexagonal,  largest  about  semiradias,  4  in 
0*01  mnL9  decreasing  gradually  to  border,  central  dot  indistinct; 
rows  straight,  secondary  rows  inconspicnons,  rarely  with  large  irregular 
clear  spaces  around  central  spaca  Primary  rays  distinct,  the  areolaa 
more  regular  than  those  on  compartments,  increasing  for  1/2  to  2^ 
of  radius,  thence  diminishing  towards  processes.  Border  striae  monili- 
form,  6  in  0:01  mm.,  in  part  continuous  with  radial  rows.  Processes 
5  to  7,  insertion  1/5  to  1/7  of  radius  from  circumference,  minute  sub- 
davate,  free  ends  rounded  or  truncate,  no  clear  space  at  base. — 
A.  deeorus  Grove  &  Sturt,  ibid.,  1887,  pp.  8, 146. 

Habitat :  Oamaru  deposit,  New  Zealand  (Grove  &  Sturt !). 

A.  radiosus  Grove  &  Sturt,  Joum.  Quek.  Mic.  CL,  1887,  p.  140, 
pi.  xii.  fig.  33.— Diam.  0  *  19  to  0  -  27  mm.  Sur&ce  flat  for  about  1/3 
of  radius.  Colour  pale  bluish  ^y,  or  darker  at  centre  and  border. 
Centre  with  an  irr^ular  inconspicuous  rosette  1/25  to  1/72  of  diam. 
broad,  formed  by  unequal  areol®.  Markmgs  polygonal,  4  in  0  *  0 1  mm., 
central  dot  fidnt,  rows  somewhat  convergent  only  about  processes. 
Primary  rays  inconspicuous,  recognized  towards  centre  only  when 
traced  mwards,  the  rows  diverging  slightly  near  outer  ends.  Border 
strise  12  in  0*01  mm.,  1/25  to  1/36  of  xadius  broad,  its  inner  edge 
indistinct  Processes  5  to  7,  insertion  about  1/5  to  1/8  of  radius  from 
circumference,  davate,  constriction  wide,  shallow,  dear  space  at  base 
small,  rotmded. 

The  scar  of  the  broken-off  process  is  obovate. 

Habitat :  Oamaru  deposit,  New  Zealand  (Grove  &  Sturt !). 

A.  crm  Ehrb.,  Mon.  Ber.  At,  1844,  p.  76.— Diam.  0-0875  to 
0*0925  mm.  Surface  flat  along  primary  rays  to  processes,  and  to 
about  1/2  of  radius  on  compartments;  inflations  rudimentary,  inter* 
vening  concavities  distinct,  shallow.  Colour  pale  grey,  darker  towards 
centre  and  border.  Central  space  angular  or  elongate,  1/28  of  diam. 
broad,  hyaline,  rarely  sub-obsolete.  Markings  polygonal,  4  in 
0*01  mm.,  central  dot  faint,  rows  at  centre  of  compartments  together 
forming  an  indistinct  cruciform  figure,  alternate  with  rays,  secondary 
rows  evident  on  inflations,  sometimes  irregular  and  indistinct.  Primary 
rays  distinct,  cruciform,  rows  diverging  in  outer  2/5  of  their  length. 
Border  indistinct,  strise  coarse,  continuous  with  radial  rows.  Pro- 
cesses 4,  insertion  1/7  to  1/8  of  radius  from  circumference,  minute 
free  ends,  rounded,  dear  space  at  base  minute. — Ehrb.  MikroR.,  p.  8, 
pL  xviil  fig.  47 ;  Grunow,  Denk.  Wien.  Ak.,  1884,  p.  69 ;  Sch.  AtL, 
pi.  xxxiii.  fig.  3.    Etipodiseus  crux  Eutz.,  8^.  Alg.,p.  135. 

The  scar  of  the  broken-off  processes  is  emptical  or  obovate. 
Affinity  to  A,  Comheri,  pointed  out  by  Balfs,  is  remote. 

Habitat:  Eichmond,  Virginia  (Banker!  Weissflog!);  Petersburg, 
Virginia  (Ehrenber^) ;  Sta.  Barbara  deposit  (Bae !) ;  Szent  Peter 
deposit  (Grove !) ;  Simbirsk  Polirschiefer  (Gleve !). 

Var.  svhsquamom  Grun.  MS. — Diam.  0*0775  to  0*19  mm. 
SurfEice  with  outer  edge  of  elevated  area  more  distinct,  inflations  more 
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evident  Central  rosette  mconspiononiSy  1/10  to  1/19  of  diam.  broad. 
Marldngs  more  irregular,  more  pearly,  3  in  0*01  mm.,  decreasing 
suddenly  at  1/5  to  1/7  of  radius  from  border,  secondary  subconcentric 
rows  to^?ards  centre  indistinct  Primary  rays  with  rows  less  divergent 
Border  hyaline,  1/17  to  1/38  of  radius  broad,  inner  edge  demiita 
Processes  4,  rarely  3,  insertion  1/6  to  5/17  of  radius  from  circum* 
ference,  larger,  constriction  median,  wide,  shallow,  no  dear  space  at 
base.— PL  Vl.  fig.  8. 

The  scar  of  broken-off  process  is  narrow  and  elongate. 

Habitat :  Oamaru  deposit.  New  Zealand  (Grove  &  Sturt !  Bae !). 

A.  margaritaceus  Ralfe,  in  Pritch.  Inf.,  p.  844. — ^Diam.  O'l  to 
0*415  mm.  Surfiuse  flat  to  processes  or  to  1/2  of  radius,  sometimes 
concave  at  centre,  highest  zone  angular  at  processes,  1/8  to  1/3  of 
radius  broad.  Colour  pale  grey,  border  dlarker.  Central  space 
angular,  elliptical,  rarely  sub-obsolete,  I/IO  to  1/60  of  diam.  broad, 
hyaline,  rarely  punctata  Markings  rounded  or  polygonal,  pearly, 
3^  in  0*01  mm.,  moniliform  towajrds  border,  dot  ojten  unilateral, 
interspaces  hyaline.  Primary  rays  with  rows  in  contact  or  diverg- 
ing from  semiradius,  sometunes  interrupted.  Border  striae  8  m 
0  *  01  mm.,  1/30  to  1/40  of  radius  broad.  Processes  3  to  12,*  insertion 
1/4  to  1/11  of  radius  from  circumference,  small,  davate,  constriction 
shallow,  about  1/3  of  length  from  base,  clear  space  at  base  small, 
length  about  2^  times  breadth. — Sch.  AtL,  pL  zxxvii.  figs.  4,  5; 
pi.  xciL  fig.  12 ;  pi.  civ.  figs.  7,  8 ;  pL  cv.  figs.  1,  2,  4.  A.  crux 
lEhrb.  Mikrog.,  pi.  xxxv.  A.  16  fig.  2.  A  samoenm  Grun.  1883, 
Moller,  Preisverzeichniss  Mikr.  Prap.  fide  Cleve.  A.  crux  var. 
peruana  Grun.,  Denk.  Wien.  Ak.,  18o4,  p.  69 ;  Sch.  AtL,  pL  xxxiii 
figs.  1-3.    The  scar  of  the  broken-off  process  is  ovaL 

Habitat:  Patos  Island  guano  (Johnson!  Browne!  Weissfiog!); 
California  guano  (Greville!  Norman!);  Mejillones,  Peru  (Einkerl 
Hardmau !) ;  Sta.  Marta  deposit  (Hardman  !  Weissfiog  I),  Sta.  Monica 
denosit  Joshua!);  Calvert  Co.,  Maryland  (Weissfiog!);  California 
(dieve !  Grundler !)  ;  New  Caledonia  (Kinker !) ;  Sierra  Leone  (Hard- 
man  !) ;  Bio  Janeiro  (Hardman !  Fii-th !) ;  Java  ex  Hohthwria  edule 
(Einker  I  Weissfiog !) ;  Samoa  (Cleve !) ;  Labuan  (Weissfiog  I  Cleve !) ; 
ban  Jose  Pearl  Islands  (Cleve !). 

Var.  Debyi. — A  Debyi  Pant,  Fossil  Bacil.  Ung.,  p.  58,  pi.  xxv. 
fig.  226.  Diam.  0205  to  0  -6  mm.  Surface  fiat  for  3/8  of  radius, 
slope  to  border  steep.  Primary  rays  inconspicuous,  the  rows  diverg- 
ing hi  about  outer  1/3  of  length.  Processes  4  to  11,  insertion  1/5 
to  1/9  of  radius  from  circumference,  much  larger,  free  ends  fiattened, 
proximal  portion  about  3/5  distal  in  breadth,  clear  space  at  base 
small,  length  about  If  times  breadth. — Sch.  Atl.,  pL  civ.  fig.  9. 

Habitat :  Mejillones,  Peru  (Einker !) ;  CaUfomia  Guano  (Greville !) ; 
Oamaru  deposit  (Grove  &  Sturt !  Bae !). 

Yar.  eZon^afo.— Diam.  0*375  mm.    Surface  rising  gradually  for 

*  The  ntunber  on  valyes  of  a  siogle  fruatule  ia  sometiines  different,  e.  g.  four  on 
the  one,  five  on  the  other. 
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3/5  of  radios.  Central  space  ix>iinded,  1/17  diam.  broad.  Harkmgs 
8  in  0  *  01  mm.,  interspaces  towards  centre  hyaline.  Primary  rays 
with  rows  diverging  in  outer  1/6  of  length.  Processes  6,  insertion 
about  1/6  of  radius  from  circumference,  sides  ooncaye,  breadth  at 
proximal  and  distal  ends  subequal,  length  about  3^  times  breadth, 
narrow. — Sch.  AtL,  pL  xxxvii.  figs.  1-3. 

Schmidt  regards  this,  on  what  appears  to  me  to  be  insufficient 
grounds,  as  perhaps  a  new  species. 

Habitat :  California,  Pa^c  Coast  ^Cleve !). 

Var.  robttsta  .Witt,  Sch.  AtL,  pi.  xxxvii  figs.  6,  7. — Diam. 
0*51  mm.  Surface  rkdn^  to  zone  of  processes,  slope  to  border 
steep.  Markings  IJ^  to  2  m  001  mm.,  often  with  two  lat^al  dots. 
Primary  rays  indistinct  towards  centre,  often  interrupted.  Processes 
6  to  17,  insertion  1/5  to  1/17  of  radius  from  circumference,  large, 
between  insertion  and  margm  two  ahnost  parallel  dark  biuids.— sSl 
Atl.  j)L  cv.  fig.  3. 

Habitat :  Santa  Monica  deposit  (Bae !) ;  Yokohama  (Witt !). 

Yar.  distoMS. — ^Diam.  as  in  var.  Debyi,  Central  space  elUptical 
to  quadrate,  about  1/160  of  diam.  broad.  Markings  2  to  3  in 
O'Ol  mm.,  largest  at  middle  of  radius,  decreasing  towards  centre  and 
border.  Primary  rays  inconspicuous.  Processes  4,  insertion  2/7  of 
radius  from  circumference,  proximal  part  larger  than  distal— Sch. 
AtL,  pL  civ.  fig.  6. 

Schmidt  regards  this  as  worthy  to  be  a  distinct  species. 

Habitat :  Ulvert  Co.,  Maryland  ( Weissflog !). 

Var.  Kinkeri. — A.  Kinkeri  Sch.  AtL,  pi.  cvi  figs.  4,  5.  Diam. 
0*23  to  0*25 nmL  Surface  flat  to  border.  Markings 2^ in 0*01  mm., 
the  radial  axis  shorter  than  that  at  right  angles  to  radius,  brilliant, 
decreasing  suddenly  outside  zone  of  processes.  Primary  rays  some- 
times interrupted.  Processes  4  or  5,  insertion  1/4  to  1/5  of  radius 
from  drcumrerence,  length  3  times  breadth. — A.  catenarins  Witt, 
Bdti.  AtL,  pL  cv.  fig.  5,  pL  cvL  fig.  3.  The  scar  of  the  broken-off 
process  is  ovaL 

Habitat :  California,  near  Sta.  Monica  (Einker !). 

Yar.  undosa,  Grove  &  Sturt  MS.  Diam.  0*23  to  0*445  mm. 
Surfioce,  central  portion  flat,  stellate  with  angles  at  processes,  and 
sides  deeply  concave  between  these.  Markings  2]^  m  0*01  mm. 
Primary  rays  distinct  Processes  9  to  14,  insertion  1/9  to  1/11  of 
radius  from  circumference,  obconical,  free  ends  but  little  rounded. 

The  scar  of  the  bndcen-off  process  is  obovate. 

Habitat :  Jackson's  Paddo^,  Oamaru  (Grove !). 

Var.  MoUeri. — A.  MoUeri  Grun.,  Sen.  AtL,  pi.  xxxiii  fig.  14. 
Diam.  0*11  to  0*25  mm.  SuriiEu^e  as  in  var.  unaosa,  but  angles  at 
processes  more  obtusa  Markings  3  to  4  in  0*01  mm.,  rows  at 
middle  of  compartments  cruciform.  Primary  rays  cruciform.  Pro- 
cesses 4,  rarely  5,  insertion  iy3  to  1/4  of  radius  from  circumference, 
small  hourglass-shaped  constriction  sharp. — Sch.  Atl.,  pi.  xxxv.  fig.  6 ; 
pL  xxxviL  fig.  8  ;  pi.  xli.  fig.  12 ;  pL  ciL  figs.  1,  2. 
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The  scar  of  the  broken-off  process  is  ellipidcaL 

Habitat:  Calvert  Co.,  Marjriand  (Kinker!  Cleve!);  Nottingham 
deposit,  Maryland  (Greville !  Norman !  Johnson !  Cleve  I  Weissflog !) ; 
Bermuda  tripoli  (GreviUe !  Weissflog !). 

Var,  distinctd. — A.  MoUeri  var.  Sen.  AtL,  pL  xeii  fig.  13. — Surface 
showing  an  elevated  polygonal  central  area  with  distinct  outwardly  con- 
cave edges.  Central  space  sharply  defined,  about  1/35  of  diam.  broad. 
Markings  somewhat  smaller  than  in  var.  Molleri  (fid.  Sch.).  Primary 
rays  conspicuous,  the  markings  in  the  rows  with  lon^r  axis  at  right 
angles  to  length  of  ray.  Border  with  inner  edge  mdistinct,  more 
opaque.  Processes  5,  insertion  about  1/4  of  radius  from  dicum- 
ference,  dear  space  at  base  well  marked. 

Habitat :  rTottingham  deposit  ^anisch). 

Var.  incmspiewi,. — ^Diam.  0  •  1125  to  0  •  2  mm.  Central  space  3-4- 
angled,  finely  punctate.  Markings  2 J^  to  4  in  0  *  01  mm^,  increasing  for 
about  7/8  of  radius,  then  decreasing  suddenly  to  border.  Primary 
rays  indistinct.  Processes  7,  insertion  1/10  of  radius  from  circum- 
ference, as  small  conical  protuberances  with  rounded  ends. — PL  YI. 
fig.  3. 

Habitet ;  New  South  Wales  (B.  Eattray !) ;  Sydnev  (Cleve !). 

Var.  tenera. — A.  crux  var.  tenera  Witt,  Simb.  rohrsch.,  p.  19, 
pL  vi  fig.  10.  Diam.  0  *  095  to  0  *  1125  mm.  SurfEuse  flat  to  processes. 
Central  space  round,  1/38  of  diam  broad.  Markings  8  in  0 '  01  mm, 
rows  deflected  at  processes.  Primary  rays  distinct.  Processes  3  or 
4,  minute,  insertion  about  1/3  of  radius  from  circumference. — Sch. 
AtL^L  di  fig.  4. 

Habitat :  Chincha  Island  guano  (Amott !) ;  Halioiis  shell 
scrapings,  California  (Weissflog !) ;  Simbirsk  Polirschiefer  (Witt !). 

A  scaber  Ralfe,  in  Pritch.  Inf.,  p.  844.— Diam.  0  •  08  to  0  •  27  mm. 
8nr&ce  flat  from  centre  to  processes,  sides  convex  on  compartments. 
Colour  light,  lurid.  Central  space  angular,  1/34  to  1/84  of  diam. 
broad,  hyaline.  Markings  polygonal,  4  in  0  *  Ol  mm.  decreasing  sud- 
denly towards  border.  ApicuU  numerous,  short,  irregularly  placed, 
sometimes  chiefly  between  processes,  rare  outside  of  latter.  Primary 
rays  distinct,  rows  in  contact  or  diverging  but  little  at  outer  ends. 
Border  stri®  6  to  8  in  0*01  mm.,  1/14  to  1/42  of  radius  broad. 
Processes  3  to  5,  insertion  1/4  to  1/5  of  radius  ffom  circumference, 
hourglassH9haped,  constriction  well  marked,  length  2  to  2J^  times 
breadth. — Sen.  Atl.,  pi.  xxxiii.  figs.  4-8.  A.  crux  Ehrb.  var., 
Habirshaw  Cat  Diat.,  §  AutacodtBcus ;  A.  tematus  Janisch,  Abh. 
Sch.  Ges.  vater.  Cult,  1861,  p.  161,  pi.  ii.  fig.  4;  A.  crux  Janisch 
(not  Ehrb.),  ibid.  1861,  p.  161,  pi.  ii.  figs.  1-3;  1862,  pL  iA.  fig.  12 ; 
A.  quinariua  Janisch,  ibid.,  1861,  p.  162.  The  scar  of  the  broken-off 
process  is  ellipticaL 

Habitat:  Peruvian  guano  (BalfiBi  Macrae!  Greville!  Johnson! 
Weissflog!  Schmidt,  Janisch,  Browne);  North  Celebes,  Ichaboe,  and 
Chincha  guanos  (CMeara  I). 

1888.  2  0 
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Var.  jonesiana.*  A.  jonesianus  Grev.,  Trancu  Mic.  8oc.  Lond., 
1862,  p.  24,  pL  iL  fig.  5.— Diam.  0-261  mm.  Surfeoe  flat  to  3/10 
of  radins.  Central  space  oblong  or  angular,  limiting  areolse  larger 
than  those  on  compartments.  Markings  mostly  hexagonal,  rows 
deflected  at  processes,  rarely  snbfasciculate,  when  apices  are  in  focns 
elongated,  opaaue  areas  are  visible  opposite  ends  of  shorter  rows. 
Processes  5  to  o,  insertion  1/6  to  1/7  of  radins  £rom  circmnferenoe, 
proximal  portion  rounded,  distal  cylindrical,  length  4  times  breadtL 

Habitat :  ^  Guano  "  (Macrae  H ;  Bolivian  guano  (Bae !). 

A.  secedens  ScL  AtL,  pL  ovL  ng.  2.  Diam.  0  '24  mm.  Surface  flat 
to  about  3/10  of  radius;  highest  zone  occupying  middle  third,  ai^gular 
at  processes,  sides  straight,  abrupt ;  slope  to  border  steep.  Colour  i)ale 
grey.  Central  space  angular,  about  1/90  of  diam.  broad,  limiting 
markings  equal.  Markings  polygonal,  4  in  0*01  mm.,  central  dot 
inconspicuous. .  Primary  rays  distinct,  the  rows  diverging  slightly  at 
outer  ends.  Border  strife  8  in  0  *  01  mm.,  about  1/24  of  radius  broad, 
inner  edge  distinct.  Processes  5,  symmetrical,  insertion  about  1/5 
of  radius  from  circumference,  proximal  portion  short,  constriction 
shallow,  free  ends  knob-like,  no  clear  ^Pftoe  at  base. 

Habitat :  Panama  shell-scrapings  (lEinker !). 

A  compadus  sp.  n. — Diam.  0*175  to  0*2  mm.  Surface,  central 
portion  flat  to  processes,  sides  deeply  concave  outwards  between  these; 
slope  to  border  gentia  Colour  highest  area  lurid,  romainder  dark  grey. 
Central  space  rounded,  1/18  to  1/20  of  diam.  broad,  coarsely  punctate. 
Markings  polygonal,  4  in  0  *  01  mm.,  rows  parallel  to  that  at  middle  of 
compartments  or  subradial,  secondary  concentric  bands  inconspicuous 
towards  centra  Primary  rays  distinct,  rows  diverging  in  outer  1/4  of 
length.  Border  granules  6  to  8  in  0*01  mm.  in  a  single  band,  or 
strue  8  in  0  01  mm.,  sometimes  a  narrow  clear  space  at  inner  side. 
Processes  10,  insertion  1/7  to  1/8  of  radius  from  ciroumference,  sub- 
cylindrical,  constriction  median,  slight — PL  V.  fig.  8. 

Habitat :  Sta.  Maria  deposit  (Einker !) ;  Newcastle  deposit,  Bar- 
badoes  (Firth!) 

A.  patens  sp.  n.— Diam.  0*27  mm.  Surfiace  flat  from  centre  for 
about  1/11  of  radius,  thence  sloping  gently  to  a  slightly  angular 
dear  zone,  about  1/28  of  radius  broad,  and  £rom  this  somewhat  more 
steeply  to  border,  outside  of  the  dear  zone  the  primary  rays  slightly 
elevated.  Colour  nale  ^ey.  Central  space  round,  about  1/22  of  diam. 
broad,  punctate.  Mar£ngs  polygonal  and  in  contact,  3  in  0  *  01  mm., 
decreasing  gradually  from  flat  central  portion  to  dear  zone,  thence 
subequal  to  border,  central  dot  brilliant,  rows  subradial  witldn,  more 
nearly  parallel  outside  of  dear  zone.  Primary  ra^s  inconspicuous 
within,  distinct  outside  of  dear  zone,  the  rows  diverging  dighUy 
towards  outer  ends.  Border  strisB  coarse,  6  in  0*01  mm.,^ut  1/55 
of  radius  broad,  its  inner  edge  indistinct,  separated  by  a  narrow  punctate 
space  from  tiie  markings  on  the  compartments.    Processes  13,  insertion 

*  Dedicated  by  Greyille  to  Prof.  Jones,  Univenity,  Calcutta,  foimeriy  associ- 
ated with  Dr.  Macrae  in  the  inveatigation  of  the  Indian  Diatomaoenii 
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about  1/11  of  radios  horn  oiroomference,  short  but  stout,  length  sub- 
equal  to  breadth,  space  at  base  small,  punctate. — ^Pl.  YI.  ^g- ^• 

Habitat:  JacESon's  Paddock,  Oamaru  (Einker!  Hardman! 
Groye !). 

§  5.  Sbptatl 

SurfiEtce  of  3  portions — a  central  triangular,  rarely  elliptical, 
shai^ly  defined,  sides  convex  outwards,  with  angles  at  primary  rays,  a 
median  highest,  convex,  bluntly  angular,  with  outer  edge  more  faint, 
an  outer  sloping  gradually  to  border.  Colour  pale  grey.  No  central 
space  or  rosette.    Processes  with  dear  space  at  base  large,  Y-shaped. 

A.  septus  Sch.  AtL,  pi.  xxxvi.  figs.  19-21.— Diam.  0-035  to 
0*04  mm.  Surface,  centm  area  sometimes  elliptical  with  ends  of 
major  axis  at  primary  rays,  extending  for  3/8  to  5/14  of  radius 
median  about  1/6  of  radius  broad.  Marongs  on  central  area  polygonal 
outlines  fiEdnt,  irregular,  6  in  0*01  nmi.,  with  a  few  small  round 
isolated  granules,  from  median  area  decreasing  slightly  outwards,  8  in 
0 '  01  mm.  Primary  rays  sometimes  interrupted,  the  rows  prolonged 
past  sides  of  processes  to  border.  Border  striae  8  in  0  •  01  mm.,  l7l4 
to  1/16  of  radius  broad.  Processes  2  or  3,  insertion  1/3  to  1/4  of 
radius  from  circumference,  as  obovate  dark  spots. 

Habitet :  Simbirsk  Polirschiefer  (Witt !  Weissflog !). 

A.  Schmidtii  Witt.,  Simb.  PolirscL,  p.  21,  pi.  vii  figs.  1,  2. — 
Diam.  0  •  07  to  0  •  1025  mm.  Surfitce,  central  area  flat,  rarely  lowest 
at  centre,  extending  for  about  1/3  of  radius,  median  portion  1/3  t6 
1/4  of  radius  broad,  with  angles  passing  round  outer  side  of  processes. 
Markings  on  central  portion  polygonal,  subequal,  4  in  0*01  mm., 
forming  straight  rows  near  and  at  right  angles  to  its  edge,  the  round 
isolated  granules  placed  about  its  middle,  on  median  and  outer 
portions  round  or  compressed,  4  in  0  01  mm.,  rows  straight  only 
at  middle  of  compartments,  elsewhere  curvmg  towards  processes. 
Primary  rays  absent  Processes  3,  insertion  2/5  of  radius  from  cir- 
cumference, narrow  margins,  concave,  free  ends  rounded,  length  3  to  5 
times  breadth. — ScL  Au.,  pL  ci.  figs.  1-3. 

The  scar  of  the  broken-off  process  is  elliptical. 

Habitat :  Simbirsk  Polirschiefer  (Witt !  Weissflog !  Hardman !). 
Sysran  deposit,  Siberia  (Grove !). 

Yar.  quattuyr'Todiaia.  A,  septm  forma  qucduor-radiata  Pant., 
Fosffll  BaciL  Ung.,  p.  60,  pL  x.  fig.  84. — Diam.  0  •  0875  mm.  Surface, 
central  area  rounded,  flat,  highest,  extending  to  5/17  of  radius, 
adjacent  zone  hyaline,  median  portion  Quadrate.  Markings  on  central 
portion  reniform,  irregular,  outside  hyaline  zone  round  or  oblong,  4  to 
6  in  0*  01  nmi.  Border  indistinct.  Processes  4,  insertion  about  5/18 
of  radius  £rom  circumference,  minute. 

Habitat :  Simbirsk  Polirschiefer  (Pantocsek !) 

By  discovery  of  additional  specimens  A.  Schmidtii  may  be  shown 
to  be  but  a  var.  cf  A.  septus^  as  A.  Kinkeri  and  A.  Mmeri  are  of 
A.  margaritaceus. 

2o  2 
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§  6.   MlRABniHfl. 

Highest  zone  distinct^  angular  at  piooeflses.  A  reticnlnm  or 
irreffnkr  ridges.  Primary  rays  indistinct  witliin  highest  zone. 
Border  strise  &int    Processes  with  dear  area  at  base  snu^ 

A.  archangeUkianuB  Witt,  Simb.  PolirscL,  p.  18,  pL  tL  figs.  11, 
12.— Diam.  0  *  1025  to  0  *  195  mm.  Surface  with  highest  zone  at  1  /4 
to  1/8  of  radius  from  centre,  primary  rays  rising  slightly  outwards; 
inflations  reaching  border,  compartments  flat  near  boraer.  Colour  in 
lighter  or  dark  grey  zones.  Central  space  angular,  1/16  to  1/33  of 
diam.  broad,  clear.  Markings  rounded  within  highest  zone  and  about 
middle  of  compartments,  elsewhere  more  crowded  and  angular,  6  in 
0  *  01  mm.,  secondary  obli<|ue  rows  obvious  on  inflations  which  bear 
irregular  blunt  ridges.  Primary  rays  with  rows  widest  about  middle. 
Bolder  strisB  12  in  O'Ol  mm.,  1/20  to  1/30  of  radius  broad,  with  a 
median  line  curving  inwards  at  each  inflation.  Processes  5,  rarely  6, 
symmetrical,  insertion  1/5  to  1/6  of  radius  from  circumference, 
proximal  portion  much  larger  than  distal,  constriction  distinct,  free 
ends  rounaed. — Sch.  Atl.,  pL  cL  figs.  7-11 ;  Pant,  Fossil  BaciL  Ung., 
p.  60,  pL  X.  fig.  83. 

Habitat:  Simbirsk  Polirschiefer  (Witt!  Geve!  Bael  Haid- 
man!). 

A.  9uperhus  Kitton,  Month.  Mic.  Joum.,  1873,  p.  205,  pL  xxxviiL 
fig.  1. — ^Diam.  0  *  175  mm.  Surfietce  with  highest  zone  1/17  of  radius 
broad  at  about  1/3  of  radius  from  centre,  from  this  the  primary  rays 
continuing  on  same  plane  to  processes;  inflations  reacning  I)order, 
merging  gently  into  mtervening  areas.  Colour  pale  grey,  edges  of 
highest  zone  and  inflations  darker.  Central  space  irregmarly  angular, 
1/17  diam.  broad,  clear.  Markings  polygonal,  rounded  near  centre, 
6  to  8  in  0*01  mm.,  rows  radial  withm,  abnost  parallel  outside  of, 
highest  zone,  secondary  irregular  concentric  bands  near  central  space. 
Beticulum  distinct,  absent  only  from  central  space,  highest  zone,  outer 
ends  of  primary  rays  and  border,  meshes  smallest  towards  centre. 
Primary  rays  with  rows  diverging  slightly  near  processe&  Border  stri» 
6  to  8  m  O'Ol  mm.,  about  1/33  of  radius  broad,  inner  edge  sharp. 
Processes  7,  insertion  1/12  of  radius  from  circumference,  sides  con- 
verging towards  base,  constriction  slight,  length  IJ^  to  2  times 
br^th. 

Habitat :  Clark's  Cliff,*  Barbadoes  (Eitton !  Hanwell !) ;  *"  Barba- 
does  "  (Johnson) ;  Upper  Springfield,  Barbadoes  (GriflSn !). 

A.  oMenuatuB  sp.  n. — l>iam.  0*1  to  0*105.  Surface  rising  to 
about  semiradius,  tnence  alon^  primary  rays  to  processes,  edges  of 
inflations  abrupt.  Colour  pale  grey.  Central  space  subre^larly 
polygonal,  l/lo  to  1/14  of  diam.  broad,  hyaline.  Markings  polygonal, 
8  to  10  in  0  *  01  mm.,  rows  parallel  between  inflations,  a  few  at  sides 
of  primary  rays,  parallel  to  the  latter,  a  reticulum  of  subeqnal 

*  According  to  label  on  Hanwell's  material ;  according  to  Kitton  probably  a 
take  for  Ghalk  CUff. 
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meshes  jost  yisibley  secondary  oblique  rows  oonspionons  at  outer  ends 
of  inflations.  Border  indistinctly  defined,  strias  10  in  0*01  mm., 
about  1/20  of  radius  broad.  Processes  7,  insertion  1/8  of  radius  from 
circumference,  cylindrical,  or  tapering  somewhat  towards  outer  ends, 
small,  free  ends  emarginate. — ^PL  V.  fig.  2. 

The  scar  of  the  broken-off  process  is  ovaL 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !). 

A.  arUhoides  Sch.,  Atl.,  pi.  ciiL  fig.  1. — Diam.  0*1125  mm. 
BurfEu^e  rising  gently  for  about  1/5  of  radius  to  highest  zone,  the 
latter  about  2/5  of  radius  broad ;  slope  near  border  gentle,  outer  ends 
of  inflations  sharply  defined  by  a  curved  dark  line.  Colour  pale  grey, 
darker  towards  Dorder.  Central  space  pentagonal,  sides  inwardly 
convex,  1/15  of  diam.  broad,  sometimes  rounded.  Markings  rounded, 
6  in  0*01  mm.,  smaller  near  central  space,  rows  on  peripheral  region 
in  iiEisciculi,  separated  by  wide  irregular  interspaces,  more  hyaline  uian 
those  between  the  component  rows  of  the  fasciculi  Primary  rays  with 
rows  diverging  from  inner  ends,  outside  highest  zone  inters^M^e  much 
wider.  Border  strisB  10  to  12  in  0  *  01  mm.,  about  1/23  of  raaius  broad. 
Processes  5,  insertion  1/3  to  2/7  of  radius  from  circumference,  proximal 
part  rounded,  distal  subcylindrical,  free  ends  truncate,  length  about 
three  times  breadth. — ^The  scar  of  the  broken-off  process  is  oval. 

Habitat :  Barbadoes  ( Weissflog !). 

§  7.  Speotati. 

Sur£EU»  flat  or  slightly  depressed  at  centre,  highest  zone  angular 
at  processes,  edges  concave  outwards  on  compartments,  slope  to  border 
steep,  sometimes  gentle;  inflations  as  low  mammiUations  beneath 
processes.    Central  space  punctate,  granulate  or  hyaline. 

A.  'polygonus  *  Grun.,  rant.  Fossil.  Bacil.  XJng.,  p.  59,  pi.  xxvi, 
fig.  236.  Yalve  polygonal,  margin  of  compartments  slightly  con- 
cave. Diam  0  *  182  to  0  *  35  (?)  mm.  Surface  flattened  from  centre 
almost  to  processes,  concavities  between  the  latter  shallow.  Colour 
pale  grey,  darker  at  border.  Central  space  inconspicuous,  1/16  to 
1/18  of  diam.,  broad.  Markings  rounds  outlines  delicate,  3  to  4^  in 
O'Ol  mm.,  rows  radial,  straight.  Primary  rays  indistinct.  Border 
with  coarse  striae,  6  to  8  in  0*01  mm.  Processes  10  to  12,  insertion 
1/15  to  1/23  of  radius  from  circumference,  conical,  free  ends  truncate, 
no  clear  space  at  base,  length  2^  times  breadth. — A.  pdygonas  var. 
polyaibba  (Jrun.,  Pant,  ibid.,  pi.  xxvi.  fig.  237. 

Habitat :  Szent  JPeter  deposit  (Qrunow) ;  Oamaru  deposit 
(Pantocsekl). 

A.  amoenus  Grey.,  Trans.  Mic.  Soc.  Lond.,  1864,  p.  10,  pi.  i. 
fig.  3.  Diam.  0*07  to  0-28  mm.  Surface  with  highest  zone  1/4  to 
1/8  of  radius  broad,  outer  edge  distinct,  straight  or  concave  between 
processes;  inflations  abrupt  on  peripheral  side.    Colour  pale  grey, 

*  Of  this  species  only  Pantocsek's  fragmentary  Oamara  specimen  has  been  ex- 
amined. 
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darker  at  processes.  Central  space  rounded,  1/14  to  1/22  of  diam.* 
broad.  Markings  round  or  blontly  angular,  oval  and  oblique  about 
processes,  2^  to  3^  in  0  *  01  mm.,  interspaces  largest  towards  centre, 
punctate,  rows  subradial  or  more  parallel,  slightly  bent  at  origin  of 
shorter  rows.  Primary  rays  sometimes  distinct,  the  rows  diverging 
but  little  near  processes,  ^rder  indistinct,  rarely  a  clear  space  next 
its  inner  edge.  Processes  5  to  11,  insertion  1/5  to  1/9  of  radius  from 
circumference,  cylindrical,  tapering  near  base,  constriction  median, 
slight,  free  ends  rounded. — Sen.  Atl.,  pL  xxxiv.  fig.  6 ;  pL  xlL  fig.  13. 
A.  pdlucidiia  Grev.,  ibid.,  1864,  p.  12,  pL  L  fig.  5 ;  A.  amoenus  var. 
sparso-radiata  Grove  &  Sturt,  Joum.  Quek.  Mic.  CL,  1887,  p.  9. 

Habitat:  Cambridge  deposit,  Barbadoes  ^Johnson!  J'irth!); 
Oamaru  deposit  (Grove  &  Sturt !)  ;  Japan  (Griinoler). 

Var.  hungarica  Pant,  FossiL  Bacu.  Ung.,  p.  57,  pL  ii.  fig.  13. — 
Diam.  0*085  mm.  Surface  flat  to  1/2  of  radius,  highest  zone  1/4  of 
radius  broad,  concavities  between  processes  deep.  Central  space 
1/19  of  diam.  broad,  slightly  excenbic.  Markings  polygonal,  5  in 
0*01  mm.,  rows  subradial,  not  deflected  at  processes.  Primary  rays 
distinct.  Processes  7,  insertion  5/17  of  radius  frrom  circumference, 
shorter  and  broader,  clear  area  at  base  small. 

Habitat :  Szent  Peter  deposit  (Pantocsek !). 

Var.  subdecora. — Diam.  0'075  to  0*12  mm.  Surfece  rising  for 
3/5  to  5/8  of  radius,  outer  edge  polygonal  with  angles  at  centre  of 
compartments  and  sides  straight,  a  second  polygonal  figure  more  distinct 
with  angles  at  processes,  intervening  area  flat.  Central  space  1/15  to 
1/19  of  diauL  broad,  hyaline.  MarMngs  5  in  0*01  mm.,  rows  often 
flexed  at  periphery.  Primary  rays  inconspicuous.  Border  striae 
10  to  12  in  0  *  01  mm.  Processes  5  or  6,  insertion  1/5  to  1/6  of  radius 
from  circumference,  proximal  portion  bulb-like,  distal  cylindrical — 
PL  VII.  fig.  5. 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !). 

Var.  minor  Grove  &  Sturt  MS. — Diam.  0*06  mm.  Surfiu^e 
highest  and  flat  from  centre  to  7/12  of  radius,  adjoining  zone  angu- 
lar at  processes,  between  those  sides  convex,  inflations  inconspicuous. 
Central  space  quadrate,  1/24  of  diam.  broad,  delicately  punctate. 
Markings  4  in  0*01  mm.  Primary  rays  cruciform.  Border  striae 
8  in  0*01  mm.,  sometimes  indistinct,  within  it  a  narrow  clear  space. 
Processes  4,  insertion  1/4  of  radius  from  circumference,  proximal 
portion  rounded,  distal  infundibulate  or  slightly  convex. 

Habitat :  Oamaru  deposit  (Grove  !). 

A,  oregonuB  Harv.  &  Bail.  Proc.  Acad.  Nai  Sci.  PhiL,  1853, 
p.  430.— Diam.  0*075  to  0*235  mm.  Surface  flat  or  slightly  con- 
cave at  centre,  highest  zone  1/4  to  1/8  of  radius  broad.  Concavity 
between  processes  deep,  rarely  shallow.  Colour  light  blue  or  slaty 
grey.  Central  space  rounded,  rarely  subquadrate,  1/16  to  1/20  of 
diam.  broad,  granulate.  Markings  round,  4  in  0  *  01  mm.,  with  finely 
granulate  interspaces  towards  centre,  rows  parallel  on  each  com- 
partment.    Primary  rays  distinct,  rows  diverging  slightly  in  outer 
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hali  Border  striffi  12  in  0*01  mnL,  about  1/35  of  radius  broad, 
inner  edge  distinct.  Processes  6  to  27,  usually  9  to  20,  insertion  1/6 
to  1/7  of  radius  from  circumference,  subcylindrical,  margins  slightly 
convex. — A.  oreganua  Grey.,  Quart.  Joum.  Mic.  ScL,  1859,  p.  156, 
pi.  yii  fig.  2 ;  ScL  Atl.,  pi.  xxxiv.  figs.  4-5 ;  A.  oregonenm  Bail. 
&  Harv.,  Wilkes,  Explor.  Exp.  §  Algae,  vol.  xvii.  p.  176,  pi.  ix.  fig.  6.. 

In  1856  Greville  received  authentic  specimens — ^now  in  British 
Museum — from  Bailey.  In  smaller  valves  the  elevation  extends  to 
the  centre,  the  number  of  primary  rays  is  less,  but  the  central  space 
not  always  so. 

Habitat :  Puget  Sound,  Oregon  (Harvey  and  Bailey !  Greville !)  ; 
California  (Greville !  Amott !  Weissflog !  Gruiidler)  ;  California  on 
Pdysiphonia  (Eitton !  Kinker !)  ;  on  marine  algsB  (Bae !) ;  among 
sheU  scrapings  (Dickie !  Grove !) ;  Bodega  Bay,  Caliiomia  (Bailey) ; 
South  Sea  Islands  (Greville  !) ;  on  Haliotia  shell,  loc  (?)  (Stokes !)  ; 
on  HcUiotis  shell,  Peru  (Grove);  California  guano  (Greville!); 
Monterey  stone  (Balfs,  deve !) ;  Los  Angelos,  CaUfomia  (Cleve !). 

A.  intwneseem  sp.  n. — Diam.  0 '  29  mm.  Suiface  slightly  concave 
at  centre ;  highest  zone  at  processes,  with  sides  distinct,  the  outer  bluntly 
angular  at  processes,  almost  skaight  on  compartments,  abrupt, 
beyond  this  a  narrow  somewhat  steep  zone  with  deep  concavities  on 
outer  side  of  each  process,  and  sides  convex  opposite  compartments, 
border  at  a  much  lower  level ;  inflations  slight.  Central  space  round, 
about  3/6  of  diam.  broad,  puncta  most  marked  at  centre.  Markings 
vnthin  highest  zone  round,  outlines  faint,  central  dot  distinct,  clear, 
2^  to  3  in  0  01  nmi.,  on  highest  zone  more  distinct  crowded,  inter- 
ffpaces  punctate,  largest  at  inner  ends  of  short  rows,  rows  slightly 
oeflected  at  processes.  Primary  rays  distinct,  interspaces  narrow* 
Border  with  a  smgle  band  of  granules  4  to  5  in  0*01  mm.,  at  its 
inner  side  a  narrow  minutely  punctate  space.  Processes  15,  conical, 
fiddes  slightly  concave,  large,  free  ends  truncate,  at  base  of  each  a 
brilliant  round  clear  spot. — PL  V.  fig.  6. 

Habitat :  Oamaru  deposit  (Doeg !). 

A  affinis  Grun.,  Sch.  Atl.,  pi.  xxxiv.  figs.  9,  10 ;  pL  evil  fig.  7. — 
Valves  rarely  elliptical.  Diam.  0*12  to  0' 47  mm.  Surfece  flat  to 
about  4/9  of  radius,  thence  rising  to  highest  zone  at  processes,  con- 
cavities between  latter  distmct.  Colour,  centre  greenish  yellow,  bluish 
about  semiradius,  pale  or  dark  grey  at  border.  Central  space  round, 
1/14  to  1/23  of  diam.  broad,  granulate.  Markings  rounded,  4  rarely 
2  in  0*01  mm.,  compressed  towards  border,  interspaces  punctate  or 
granulate,  secondary  irregular  subconcentric  bands  obvious  towards 
central  space.  Primary  rays  indistinct,  space  between  the  rows  en- 
larging near  processes.  Border  granules  6  in  0*01  mm.,  strisB  beyond 
these  sometimes  only  present,  1/24  to  1/52  of  radius  broad.  Processes 
5  to  27,  insertion  1/6  to  1/13  of  radius  from  circumference,  constriction 
as  in  -4.  oregonus. — A.  Lunyacsekii  f.  minor  Pant.,  Fossil.  Bacil.  Ung., 
p.  59,  pi.  i.  fig.  2,  pi.  XXV.  fig.  229 ;  A,  Lunyacsekii  f.  major  polygona 
et  pdygibba  Pant,  in  litt. ;  A.  Lunyacsekii  f.  maxima  Pant.,  ibid.. 
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p.  59,pL  il  figs.  9, 10,  pL  xxv.  fig.  225 ;  A.  Chasei  Pant,  ibid.,  p  57, 
pL  XXIX.  fi^.  294 ;  A.  oregonus  var.  sparsiw-pwhdata  Gnm.  in  Sch. 
AtL,  pi.  evil.  fig.  6. 

Habitat :  Szent  Peter  deposit  (Pantocsek !) ;  Santa  Monica  d^iosit 
fBae!  deve!);  Sta.  Maria  deposit  (Bae!);  ex  Holothuriis,  Ghma* 
(Macrae!);  Posiette  Bay  (Beresfoid !) ;  Los  Angelos,  Gidifomia 
(Cleye !) ;  Japan  oysters  (Weissflog !  Bae !) ;  Tokohuoa  (Hardman !). 

Var.  Lunyacsekii, — ^Diam,  0-19  to  0*23  mm.  Snrfiace  with 
concavities  between  processes  shallow,  rarely  deep.  Colonr  pale  grey 
with  darker  zones  near  processes.  Oentral  space  irr^nlar,  1/13  to 
1/18  of  diam.  broad.  Markmgs,  polygonal,  3^  to  4  in  0' 01  mm.,  inter- 
spaces near  centre  narrow.  Border  with  2  bands  of  oval  grannies, 
6  in  0*01  mm.  Processes  13  to  16. — A.  Lunyaesehii  t  major  Pant 
in  litt. 

Habitot :  K6kkd  and  Szakal  deposits  (Pantocsek !). 

Yar.  commutata. — Diam.  0*22  mm.  SnrfiAce  flat  to  1/.^  of 
radios,  adjacent  to  this  a  narrow  hyaline  irregular  zone  1/22  to  1/24 
of  radins  broad,  ontside  of  this  rising  for  a  short  distance,  thence  flat  to 
processes.  Colonr  pale  grey  to  blmsh.  Markings  vrithin  hyaline  zone 
round,  outside  of  this  angular,  6  in  0*01  mm.,  rows  subradiaL 
Primary  rays  undifferentiated  vnthin  hyaline  zone.  Border  stri» 
10  to  12  in  0*01  mm.,  about  1/55  of  radius  broad.  Processes  19, 
insertion  about  1/7  of  radius  firom  circumference. 

Habitat :  Sta.  Monica  deposit  fBae !). 

A.jnUcher^  Norman,  in  Pritcb.  Inf.,  p.  845,  pL  viii.  fig.  28. — 
Diam.  0*1025  to  0*205  mm.  Surface  flat  to  about  3/8  of  radius, 
thence  primary  rays  rising  gently  to  processes,  concavity  between 
these  shallow,  slope  to  border  gentle.  Colour  light  grey  at  centre, 
pale  blue  outwards  for  1/2  to  2/3  of  radius,  thence  dark  grey  to 
border.  Central  space  rounded,  1/16  to  1/20  of  diEim.  broad,  smootL 
Markings  round,  4  in  0*01  mm.,  central  dot  brownish,  moniliform 
towards  border,  interspaces  hyaline,  rows  subradial  to  almost  parallel 
on  compartments,  secondary  irregular  concentric  bands  towards  centra 
Primary  rays  distinct,  straight,  the  rows  diverging  on  outer  2/3  of 
length.  Border  stri»  10  to  12  in  0  01  mm.,  1/40  to  1/55  of  radius 
broad,  adjacent  to  its  inner  edge  a  narrow  hyaline  space.    Processes 

*  Specimen  presented  to  British  Hosenm  by  G.  H.  Kins.  The  ffolothtriM^ 
though  sold  in  the  China  maricet,  are  mostly,  according  to  Dr.  Macrae,  from  Torres 
^traits  and  the  adjoining  islands. 

t  As  this  species  has  long  remained  doqbtfnl  the  following  remarks  by  Kittoo 
are  of  interest : — **  Norman  had  his  sample  of  Monterey  stone  from  Mr.  Brightwell  or 
myself,  and  it  was  in  this  that  he  found  A,  puleher,  of  which  be  sent  me  a  speoimeo. 
Unfortunately  I  lent  it  to  Eulenstein  when  he  undertook  at  Prichard's  suggestion 
a  new  edition  of  the  diatom  part  of  the  Infusoria,  and  this  with  several  others  wers 
not  returned.  I  find  several  slides  marked  A,  pukher,  mounted  some  time  before  1 
parted  with  Norman's  preparation ;  it  therefore  seems  pretty  dear  that  I  knew  this 
form,  bat  the  valves  all  Lave  a  smooth  centre,  and  not  one  irregularly  punctate,  ss 
Ralfs  describes  and  figures  it.*'  I  have  examined  these  specimens,  and  tney  cooforiD 
to  the  above  definition.  Somewhat  worn  forms  transitional  to  A,  a^ttu  occur  la 
Sta.  Monica  deposit. 


Digitized  by  CjOOQIC 


A  Bevmon  of  the  Cfenus  AvJaeodisGua  Ehrb.    By  J.  Battray.     861 

7  to  12,  insertion  1/5  to  1/7  of  radius  from  circnmfeienoe,  cylindrical^ 
firee  ends  flat  or  slightly  convex,  clear  space  at  base  minnte. 

Habitat :  Sta.  Monica  deposit  (Johnson !  Weissflog !  Bae !  Gleye !) ; 
Sta.  Maria  deposit  (Groye !  Bae !) ;  San  Pedro  (Einker  I). 

Yar.  sparse-radiata. — Diam.  0  *  185  mm.  Sorfaoe  flak  at  central 
space,  firom  this  rising  for  about  5/12  of  radius  to  highest  zone,  the 
latter  about  1/4  of  raoius  broad,  convex;  slope  to  border  more  steep. 
Markings  in  more  widely  placed  parallel  rows,  attenuated  at  periphery 
for  1/20  to  1/25  of  radius,  with  short  rows  in  the  intervfus.  Pro* 
cesses  11,  insertion  1/7  to  1/8  of  radius  from  circumference. 

Habitat :  Sta.  Maria  deposit  (Bae !). 

A.  orientaiia  Grev.,  Trans.  Mio.  Soc.  Lond.,  1864,  p.  12,  pi.  ii. 
fig.  6.— Diam.  0  •  095  to  0  •  35  mm.  Surfiace  rismg  for  2/7  to  4/9  of 
r^ius,  thence  flattened  to  highest  zone,  the  latter  1/14  to  2/9  of  radius 
broad,  concavities  between  processes  weU  marked.  Colour  deep  brown 
on  central  space,  elsewhere  slaty  grey,  rarely  hyaline.  Central  space 
round,  1/17  to  1/19  of  diam.  broad,  usually  granulate.  Markmgs 
quadrate  to  outer  edge  of  highest  zone,  4  in  0 '  01  mm.,  beyond  this 
rounded,  rows  straight,  radial,  deflected  at  processes,  secondary 
regular  concentric  bands  obvious.  Primary  rays  obvious.  Border 
with  coarse  strifiB,  inner  edge  indefinite.  Processes  7  to  45,  insertion 
1/6  to  1/23  of  radius  from  circumference,  proximal  and  distal  parts 
subequal,  constriction  median,  slight,  lengtn  1^  to  2  times  breadth. 
—Sen.  Atl.,  pL  xxxiv.  figs.  1-3.  A.  orientalia  var.  nankoorenm 
Grun.,  Beise  d.  Novara  (Boi  Th.)  Bd.  i.  p.  103. 

The  scar  of  the  broken-off  process  is  roundly  elliptical.  Some- 
times confounded  with  A.  oregonus.  Stodder  has  described  its  central 
space  as  bluish  green. 

Habitat :  Stmdwich  Islands  (Greville !  H.  L.  Smith,  Weissflog !) ; 
Ceylon  (O'Meara!  Macrae!  Olive!);  Eimio  (Hardman!);  Point  de 
Galle  Ceylon,  Veea  Exp.  (Cleve !  Weissflog !) ;  N.  Celebes  (Grundler) ; 
Labuan  (Cleve!);  ificobar  Islands  (Imu^rae!);  ^^ Indian  Ocean" 
(Macrae !) ;  pearly  sheU  debris  loc.  (?)  (Norman  I) ;  off  Philippine 
Islands,  705  fins.  (Bae!). 

§  8.  Inflati. 

Sur£M)e  flattened  at  centre;  inflations  large,  sharplj  circum- 
scribed, inner  ends  merging  with  raised  central  area.  Primary  rays 
distinct. 

A.  ffracilis  sp.  n. — Diam.  0  *  095  mm.  Surface  flat  to  7/19  of 
radius,  thence  primary  rays  rising  to  processes ;  inflations  evident  only 
at  outer  ends.  Colour  transparent,  outer  ends  of  inflations  light  grey. 
Central  space  indistinct,  about  1/lB  of  diam.  broad,  an  irregular  granule 
at  its  centre.  Markings  round,  4  in  0*01  mm.,  or  compressed,  out- 
Ihies  £Eunt  but  distinct  at  outer  ends  of  primary  rays,  rows  paralld. 
Primary  rays  straight,  rows  diverging  at  outer  ends.  Border  indis- 
tinct, a  narrow  hyaline  space  adjacent  to  it  opposite  compartments. 
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ProoeBBes  6,  insertiQii  4/19  of  radios  from  circamferen6e,  cylindrical, 
free  ends  troncate,  no  clear  space  at  base. — PL  Y.  fig.  1. 

Habitat :  Newcastle  deposit,  Barbadoes  (Firth !). 

A,  formo$u$  Amott,  in  PritcL  Inf.,  p.  843. — ^Diam.  0*21  to 
0  *  325  mm.  Snrfieuse  aboiost  flat  at  centre,  nsing  slightly  to  inflations, 
then  steeply  npon  these,  becoming  flattened  along  their  crest  or 
sloping  slightly  down  to  processes,  dope  to  border  gentle.  Inflations 
with  sides  convex,  inner  ends  sharply  defined.  C!olonr  Inrid,  pale 
grey  at  centre.  Gentral  space  ronnded  or  quadrate,  1/28  to  1/30  of 
diam.  broad,  punctate.  Markings  round  or  polygonal,  3  in  0 '  01  mm., 
interspaces  punctate,  rows  in  wide  curves  near  inflations.  Primary 
rays  with  rows  diverging  on  outer  2/3  of  length.  Border,  inner  side 
with  granules,  outer  with  striae,  6  in  0  *  01  mm.,  1/15  to  1/25  of  radius 
broad.  Processes  4,  insertion  2/5  to  4/13  of  radius  urom  circum- 
ference, proximal  portion  smaller  than  distal,  conEtriction  shallow,  wide 
towards  oase,  large  but  faint,  smce  at  base  lentelliptical,  punctate. — 
Kitton,  Month.  Mic.  Joum.,  vol  x*  p.  6,  pi.  xxi. ;  Sch.  AU.,  pL  xxxv. 
figs.  7,  8.  A.  Brightioellii  Balfe,  ibid.,  p.  843 ;  A.  hoUviensis  Br6b., 
^  Balfe,  ibid.,  p.  843. 

Affinities  to  A.  Petersii,  pointed  out  by  Balfs,  remote.  First 
found  living  by  Gapt.  J.  A.  Perry,  in  harbours  at  Iquique,  Pisagua, 
Islay,  and  Callao,  rem,  at  20  to  32  fins.,  associated  with  A.  mar- 
garitaceu8y  A.  Comheriy  and  A.  crux. 

Habitat:  Bolivian  guano  (Greville!  Bae!  Dickie!  Norman! 
Clevel);  Peruvian  guano  (Browne!  Stokes!);  Iquique  (Kitton  1 
Hardman !). 

A  infiatus  Grev.,  Trans.  Mia  Soc.  Lond.,  1863,  p.  69,  pi.  iv.  fig.  12. 
—Diam.  0  •  0625  to  0  •  1375  mm.  Surface  flat  for  1/3  to  4/9  of  radius, 
from  its  outer  edge  primary  rays  rising  slightly  to  processes ;  infla- 
tions with  margins  distinct  and  outer  ends  semicircular.  Colour  pale 
Sey.  Central  space  quadrate  or  irregular,  1  /18  to  1  /27  of  diam.  broad, 
arkings  round  to  bluntly  angular,  4  in  0*01  mm ,  decreasing  but 
slightly  at  border,  rows  straight,  radial  Primary  rays  with  rows  in 
contact  only  near  central  space.  Border  strisB  10  in  0*01  mm.,  1/25 
to  1/30  of  radius  broad.  Processes  4,  rarely  5,  insertion  1/3  to  1/5 
of  radius  from  circumference,  cylindric^,  attenuating  near  base,  fiee 
ends  truncate,  clear  space  at  base  minute,  length  about  3  times 
breadUi.  Girdle  5/22  of  diam.  broad  wilii  2  &int  parallel  lines, 
height  .of  inflations  above  girdle  0  *  01  mm. — Sch.  Atl.>  pL  xciL  fig.  14. 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !  Greville ! 
Hardman !  WSissflog !) ;  Bridgewater,  Barbadoes  ^Johnson !}. 

Var.  minor. — Diam.  0  04  to  0*0525  mm.  Surface  with  central 
portion  extending  to  about  1/5  of  radius.  Markings  giannlar, 
minute,  round,  rows  wider  at  middle  of  compartments  th^n  near 
inflations.  Primary  rays  with  rows  wide  and  separated  to  central 
spaca  Border  strias  12  to  14  in  0*01  mm.  Processes  4,  insertion 
1/4  to  3/8  of  radius  from  circumference. — PL  VII.  fig.  4. 

Habitat :  Barbadoes  deposit  (Johnson  I). 
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:  '  Var.  «teUata. — Diam.  0  *  12  mm.  Central  space  quadrate,  1/32  of 
diam.  broad,  inner  ends  of  stellette  meeting  at  its  middle.  Mark- 
ings most  distinct  abont  enter  2/5  of  radins.  Central  stellette  4-rayed, 
each  ray  ovate  with  narrow  end  passing  through  angles  of  central 
space,  0  -  02  mm.  long.  Border  strisB  10  t»  12  in  0  *  01  mm.  Processes 
4,  insertion  1/5  of  radius  from  circumference. — PL  VII.  fig.  3. 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !). 

A.  mammosus  Grev.,  Trans.  Mic.  Soc,  Lend.,  1863,  p.  70,  pi.  ir. 
fig.  13.— Diam.  0-0775  to  0*16  nun.  Surface,  central  portion  flat 
to  1/3  or  1/4  of  radius,  outer  edge  distinct,  concave,  pnmary  rays 
rising  gradually  for  1/2  to  2/3  of  length,  then  more  steeply  to  pro- 
cesses; inflations  with  distal  ends  prominent  and  round^.  Colour 
pale  smoky  grey.  Central  space  quadrate,  rarely  rounded,  1/11  to 
1/16  diam.  broad,  hyaline,  rarely  with  a  few  granules.  Markings 
polygonal,  rounded  near  central  space,  4  in  0*01  mm.,  rows  straight 
and  radial  on  inflations  and  at  middle  of  compartments,  elsewhere 
somewhat  sigmoid,  the  greater  flexure  concave  towards  primary  rays 
at  outer  end.  Primary  rays  distinct  to  central  space,  ^rder  strise 
moniliform,  6  in  0*01  mm.,  1/15  to  1/20  of  radius  broad,  inner  edge 
indistinct.  Processes  4,  insertion  1/5  to  1/7  of  radius  from  circum- 
ference, cylindrical,  sides  convex  towards  base,  free  ends  convex. — 
Walker  and  Chase,  New  and  Bare  Diats.,  p.  4,  pi.  ii.  fig.  11. 

The  scar  of  the  broken-off  process  is  obovate. 

Habitat :  Cambridge  deposit,  Barbadoes  (Greville !  Johnson !)  ; 
Newcastle  deposit,  Barbadoes  (Firth !). 

Var.  eodans.  A.  extana  Grev.,  Trans.  Mic.  Soc.  Lend.,  1864,  p.  87, 
pi.  xii  fig.  1. — Diam.  0*215  to  0-32  mm.  Surface  with  primary 
rays  rismg  more  uniformly  to  processes,  but  somewhat  more  steeply  in 
peripheral  1/3,  inflations  more  abrupt.  Central  space  round,  clear, 
about  1/17  of  diam.  broad.  Markings,  apiculi  most  distinct  on  in- 
£ations,  sides  concave,  apices  acute.  Border  strisB  8  in  0 '  01  mm., 
1/24  to  1/25  of  radius  broad,  inner  edge  distinct.  Processes  4  or  5, 
insertion  1/9  to  1/25  of  radius  from  circumference. 

Habitat :  Cambridge  deposit,  Barbadoes  (Greville  !  Johnson  !) ; 
Newcastle  deposit,  Barbadoes  (Firth  !). 

A.  Janischii  Grove  &  Sturt,  Joum.  Quek.  Mic.  CI.,  1887,  p.  139, 
pL  XL  fig.  28.  Diam.  0  *  125  to  0 '  425  mm.  SurfiEice  with  innations 
rising  gradually  to  processes,  sharply  defined  for  outer  3/10  to  1/2  of 
length,  at  middle  of  compartments  narrow,  radial,  clear  areas  distinct. 
Colour  pale  to  dark  grey.  Central  space  elliptical  to  angular,  1/16 
to  1/24  of  diam.  broad,  punctate.  Markings  polygonal  but  round 
towards  centre,  3^  to  4  m  0*01  mm.,  outlines  delicate,  interspaces 
punctate,  rows  in  curves  round  inflations.  Primary  rays  with  rows 
diverging  in  outer  1/2  of  len^h.  Border  strise  10  to  12  in  0  *  01  mm., 
1/50  to  1/85  of  radius  broad,  sometimes  with  2  concentric  bands  of 
oval  granules.  Processes  7,  rarely  6,  insertion  1  /6  to  1/9  of  radius  from 
circumference,  proximal  and  distal  parts  subequal,  constriction  slight. 
-^il.  Janischii  var.  abrupfa  Grove  &  Sturt,  ibid.,  p.  139 ;  A.  in- 
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Jlatus  var.  HiMonii,  Gbran.,  Bot.  Centialbl.,  BcL  zxzi  Na  5,  p.  133 ; 
A.  HuUonii  Gnm.  in  liti 

Habitat :  Oamarn  deposit,  New  Zealand  (Groye  &  Start !  Rae !). 

Yar.  areoUUa.'—'DiBasL  0*26  to  0*4  mm.  Sor&ce,  outline  of 
central  portion  lees  marked,  inflations  distinct  only  near  enter  eads, 
narrow,  radial,  clear  areas  absent  Colonr  pale  grey,  smoky  grey 
at  border,  bluish  at  outer  ends  of  inflations.  Central  space  round, 
about  1/26  of  diam.  broad,  at  its  middle  a  quadrate  punctate  spot 
Markings  rounded  towards  centre,  polygonal  with  outlines  distmd 
in  outer  portion,  4  in  0*01  mm.,  reticulum  of  irregular  meshes  well 
marked  on  outer  5/13  of  compartments.  Primary  rays  with  rows 
diverging  in  outer  1/3  of  length.  Border  strise  8  in  O'Ol  mm., 
inner  edge  indistinct  Processes  7,  insertion  about  1/10  of  radius 
firom  circumference,  cylindrical,  free  ends  truncate,  length  about  twice 
breadth. 

Habitat :  Oamaru  deposit  (Groye !  Doeg !). 

A.  carrtUhersianus  Eitton  &  Grove,  MS. — Diam.  0*185  to 
0*2  mm.  Sur£Bu»  flat  to  2/7  of  radius.  Primary  rays  rising 
gradually  from  this  to  their  flattened  central  portion,  thence  sloping 
slightly  downwards  to  processes ;  inflations  with  outer  ends  roundeC 
sides  mint;  areas  between  inflations  flat  at  middle  with  out^ 
edge  distinct,  convex  outwards;  slope  to  border  steeper  opposite 
processes  and  middle  of  compartments  than  elsewhere.  Colour  pale 
grey.  Central  space  irregularly  quadrangular,  1/25  to  1/40  of  diam. 
broad,  hyaline.  Markings  polygonal,  4  in  0  *  01  mm.,  rows  sometimes 
curved  at  inflations.  Primary  rays  with  markings  muriform,  rows 
diverging  sli^htij  near  outer  end&  Border  strisB  coarse,  6  in  0  *  01  mm., 
sometimes,  with  irregular  short  protuberances.  Processes  4,  insertion 
1/6  of  radius  firom  circumference,  hourglass-shaped,  clear  space  at 
base  small— PI.  V.  fig.  7. 

Habitat:  King  George's  Sound  (Grove!  Weissflog!);  Newcastle 
deposit,  Barbadoes  (Bae !}. 

A.  aucJdandicus  Grun.,  Sch.  Afl.,  pL  xli.  fig.  3. — Valve  rardy 
elliptical.  Diam.  0  *  07  to  0  *  155  mnu  Surfieuse,  central  portion  flat  for 
2/7  to  1/4  of  radius,  with  outer  edge  convex  or  almost  straight  across 
compartments,  primary  rays  on  same  plane  or  risine  slightly  from 
edge  of  the  central  portion  to  processes,  outer  ends  of  inflations 
merging  gradually  into  peripheral  area.  Colour  dark  grey,  sometimes 
bluit'h  at  centre.  Cenkal  space  subquadrate  or  irregular,  1/16  to 
1/18  of  di£^.  broad,  hyaline  or  with  faint  granules.  Markings  poly- 
gonal, 5  in  0*01  mm.,  without  interspaces.  Apiculi  large,  rounded, 
irre^lar,  most  distinct  within  and  near  processes,  rare  on  intervening 

g^rtions  of  compartments,  variable  on  dinerent  inflations  of  same  valve, 
rimary  rays  with  rows  diverging  but  little  but  often  of  different 
lengths.  Border  striaB  8  to  10  in  0*01  mm.,  1/13  to  1/26  of  radius 
broad.  Processes  4,  rarely  3  or  5,  insertion  2/7  to  3/8  of  radius  from 
circumference,  proximal  portion  subelliptical,  distal  with  edges  diverg- 
ing, rarely  converging  outwards,  around  each  a  narrow  crescentrio  Une. 
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The  scar  of  thd  broken-off  process  is  elliptical. 

Habitat:  Auckland  Islands,  New  Zealand  (Sduuidt!):  Whangarei* 
New  Zealand  (Rae!). 

Var.  laie-dnflaia  nor. — ^Diam.  0*09  to  0*11  mm.  Snrfiaoe  with 
inflations  mnch  wider,  its  edges  abrupt.  Central  space  qnadrate,  1/19 
to  1/38  of  diam.  broad.  Border  less  distinct  on  its  inner  side.  Pro- 
oessee  4,  insertion  1/3  to  3/8  of  radios  firom  circomference. 

Habitat :  Whangarei,  New  Zealand  (Rae !). 

A.  Wittii  Janisch,  in  Sch.  AtL,  pL  cvi.  figs.  1,  la. — Diam. 
0  *  365  mm.  Snr&ce,  inflations  low,  wide,  oboyate,  with  edges  distinct 
but  not  abmpt.  Central  space  Bnbqnadrate,  abont  1/48  of  £am.  broad, 
hyaline,  its  angles  at  middle  of  apices  of  compartments.  Marldngs 
polygonal,  or  rounded  close  to  central  space,  interspaces  absent,  rows 
in  wide  curves  on  inflations,  secondary  oblique  rows  weU-marked. 
A^iculi  few,  only  around,  and  chiefly  on  central  side  of  processes. 
Primary  rays  cruciform,  rows  in  contact.  Border  stnas  distmct,  8  in 
0  '01  mm.,  about  1/19  to  1/24  of  radius  broad,  its  inner  edge  definite, 
a  narrow  eharp  line  dose  to  inner  edge  and  concentric  with  it.  Pro- 
cesses 4,  inseition  about  1/3  of  radius  firom  circumference,  proximal 
portion  rounded  minute,  distal  large,  rounded,  striated,  sometimes 
with  a  small  terminal  knob,  clear  space  at  their  base,  irregular,  well- 
marked. 

Habitat :  Simoda,  Japan  (Witt). 

A.  eindus  Qrev.  MS.— Diam.  0-08  to  0-14  mm.  Surface  flat 
for  1/3  to  3/8  of  radius,  thence  primary  rays  rising  gradually  to 
processes,  outer  ends  of  inflations  snarply  defined.  Colour  pale  grey. 
Central  space  3-4-angled,  1/14  to  1/21  of  diam.  broad.  Markbgs 
polygonal,  4  in  0*01  mm.,  rounded,  with  narrow  clear  interspaces 
about  middle  of  compartments,  rows  widely  curved  towards  processes. 
Apiculi  round,  many,  placed  irregularly  over  inflations  beyond  flat 
central  area,  on  this  area  rare,  absent  from  intervening  portions  of  com- 
partments. Primary  rays  with  rows  in  contact.  Border  stria  8  in 
0*01  mm.,  1/16  to  1/19  of  radius  broad,  inner  ed^e  distinct,  near 
outer  a  dark  hne,  prominent  small  protuberances  wim  rounded  outer 
ends  at  its  outer  edge.  Processes  4,  insertion  1/4  to  1/5  of  radius 
from  circumference,  proximal  portion  longer  than  distal,  constriction 
well  marked,  free  ends  rounded,  no  dear  space  at  base. — A.  inflatus 
Grev.,  Sch.  AtL,  pL  xxxv.  fig.  9,  pL  cviL  fig.  5. 

B^bitat:  Oftmbridge  deposit,  Barbadoes  (Johnson!  Qreville! 
Hard  man  !  Weissflog !) ;  Newcastle  deposit,  Barbadoes  (Firth !). 

A  Petersii  Ehrb,,  Mon.  Ber.  Ak.,  1845,  p.  861.— Diam.  0  0825 
to  0*195  mm.  Sur&ce  flat  for  about  1/4  of  radius,  thence  risine 
along  primary  rays  to  process,  outer  ends  of  inflations  just  beyond 
the  processes  distinct,  compartments  within  and  near  zone  of  processes 
abnoet  flat ;  slope  to  border  gentle.  Colour  pale  grey,  darker  about 
central  space,  nuddle  of  comjmrtments  and  processes.  Central  space 
quadrate,  more  rarely  triangular,  1/20  to  1/40  of  diauL  broad,  sides 
opposite  ends  of  pnmary  raya    Markings  polygonal,  mostly  hexa- 
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.gonal,  5  to  6  in  0*01  mm.,  rows  stiaighi  only  at  middle  of  oom- 
partments;  ^licnli  iir^alar,  roimd,  about  outer  2/3  ci  primary 
rajrs,  absent  m>m  central  area  and  intervening  areas  of  compartments; 
PrimaxT  rays  with  rows  diverging  slightly  in  outer  halfl  Border 
stri«10in0'01  nmu,  1/18  to  1/27  of  radius  broad,  a  delicate  marginal 
undulation.  Processes  4  or  5,  insertion  1/3  to  1/5  of  radius  from 
circumference,  proximal  portion  smaller  than  djstal,  constriction 
shallow,  about  1/3  of  length  from  base,  strias  distinct,  dear  space  at 
base  minute,  length  1^  to  2  times  breadth. — ScL  AtL,  pL  xxxv.  fig.  4, 
1^  zli  figs.  1-2.  Eupodiscus  Fetersii  Eutz.,  Sp.  Alg.,  p.  133. 
M.  crtidfer,  Shadb.,  Ijuns.  Mia  Soc.  Lond.,  1854,  p.  16,  pi.  l 
fig.  12. 

Habitat:  Mouth  of  Zambesi  Biver,  East  Africa  (Ehrenberg); 
Algoa  Bay  guano  (Dickie!  0*Mearal);  Natal  (Johnson!);  South 
AMcan  guano  (Gtreville!  Bae!);  Cfambridge  depoeil^  Barbadoes 
(Chreville !  Hardman !) ;  Newcastle  deposit,  Barbadoes  fFirth !) ;  New 
Zealand  (Johnson!  Amott!);  Teneriffe  (Qreville!);  Tamatave 
(Hardman !) ;  Nankoori  (Gleve !). 

Yai.aspenda.  A.cruciferShHAh.?  Sch.  AtL,  pL  xli  fig.  4. — Diam^ 
0 '  18  mnu  Sur£BU)e  flat  to  about  2/7  of  radius,  inflations  much  larger 
at  outer  extremity,  equal  in  breadth  to  radius,  edges  straight.  Centeal 
space  irregularly  angular,  about  1/36  of  diam.  broad.  Markings^ 
apiculi  prominent  and  large  about  middle  of  inflations,  less  evident 
towards  their  margins,  minute,  on  a  zone  of  irregular  breadth  close  to 
border.  Border  striae  coarser,  8  in  0*01  mm.,  inner  edge  sometimes 
distinct.  Processes  4,  insertion  1/3  to  1/4  of  radius  firom  circumfer- 
ence.— A.  Peterm'Ehih.  according  to  Grunow  and  Witt  fde  Schmidt, 
Atl.^1.  cii.  fig.  6.    The  soar  of  broken-off  process  is  eUipticaL 

Habitat :  Simoda,  Japan  (Weissflog !). 

Yar.  notabilis.  A.  Peterm  Ehrb.  var.  ?  Sch.  Atl.,  pL  xxxv.  figs. 
1-3. — ^Diam.  0  *  11  to  0  *  265  mm.  Surface,  outer  edge  of  central  area 
more  concave  outwards  than  in  type,  inflations  rising  more  steeply, 
crests  flattened  near  processes,  outer  ends  sometimes  reaching  border, 
intervening  portions  of  compartments  almost  flat  firom  central  area  for 
about  3/10  of  radius.  Central  space  minute,  1/32  to  1/60  of  diauL 
broad.  Markings  6  to  8  in  0 '  01  mm. ;  apicuU  numerous  on  central 
area,  inflations  fewer  and  inconspicuous  on  intervening  portions  of 
compartments.  Processes  5  to  7,  insertion  1/4  to  2/5  of  radius  from 
circumference,  length  about  1|  times  breadth. 

Habitat:  California  (Schmidt!  Weissflog!  Bae!);  Colon  and 
Vera  Cruz  (Hardman !). 

Var.  expama. — Valve  rarely  elliptical,  diam.  0*105  to  0*29  mm. 
Surface  with  inflations  tapering  rapidly  towards  centre,  neripheral 
area  flat,  its  edge  convex  inwards  between  inflations.  MarkdngB, 
apiculi  minute,  continued  on  inflations  to  centre,  rarely  on  central 
space,  on  intervening  portion  of  compartments  confined  to  an 
irregular  marginal  band  extending  to  angles  of  inflations.  Borto 
striae  8  in  0  01  mm.    Processes  4,  insertion  1/4  to  1/7  of  radius  firom 
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oirctunferenoe,  oonstriction  shallow  and  wide,  placed  towards  base; 
PL  VII.  fig.  1.    Transitional  to  A.  carruthersianus. 

Habitat :  Newcastle  deposit,  Barbadoes  (Firth !  Griffin !). 

Var.  drcMmdoUa.  A.  circvmdatua,  Sch.  AtL,  pL  xxxv.  fig.  5. — 
Small.  Surface  with  inflations  sharply  defined  and  ronnded  at  onter 
ends.  Central  space  qnadrate,  1/18  to  1/20  of  diam.  broad.  Mark* 
ings,  apicnli  few,  distinct,  confined  to  inflations  and  raised  central  area. 
Border,  irregular,  inner  edge  defined  by  a  distinct  dark  line  with 
slight  cnryes  between  the  irr^nlar  dark  radial  lines  passing  to  its 
outer  edge,  striae  delicate.  Processes  4,  insertion  about  1/3  of  radius 
from  circumference,  free  ends  knob-like,  constriction  acute. — The  scar 
of  broken-off  process  is  obviate. 

Habitat :  Galifomia  (Ghriindler). 

Var.  rara.—Diam.  0  •  0575  to  0  *  1025  mm.  Surface  flat  to  about 
1/3  of  radius,  inflations  less  elevated,  edges  more  straight.  Markings 
8  to  10  in  0*01  mm.,  apiculi  minute  on  central  area,  near  processes 
fewer  than  in  type.  Processes  4,  insertion  about  1/4  of  radius  firom 
circumference. — PL  VII.  fig.  2.  The  scar  of  the  broken-off  process  is 
ellq)ticaL 

Habitat:  Newcastie  deposit,  Barbadoes  (Weissflog!);  Cambridge 
deposit,  Barbadoes  (Gkeville  I  Johnson !). 

A.  maeraeanua  Grev.,  Trans.  Mic.  Soc.  Lend.,  1862,  p.  23,  pi.  ii 
fig.  4.— Diam.  0*075  to  0*17  lom.  Surfece  flat  to  about  1/4  of 
radius,  thence  primary  rays  rising  gradually  for  about  3/5  of  lengthy 
thereafter  flat,  or  descending  slighUy  to  processes ;  inflations  at  outer 
ends  merging  gradually  into  peripheral  area,  a  slight  depression  about 
middle  of  eadu  compartment.  Colour  pale  smoky  grey.  Central  spaoe 
minute,  angular,  1/35  to  1/60  of  diam.  broad.  Markings  polygonal, 
7  to  8  in  0*01  mm.,  increasing  slightijr  to  depressions  on  compart- 
ments, again  decreasing  to  border;  apiculi  inconsnicuous  on  raised 
central  area,  numerous  and  distinct  on  inflations  ana  near  the  border. 
Primary  rays  with  rows  in  contact.  Border  strias  8  to  10  in  0  *  10  mm., 
1/15  to  1/20  of  radius  broad.  Processes  3  to  5,  insertion  1/4  to  2/5 
of  radius  from  circumference,  hourglass-shaped,  constriction  median. 
— Sch.  Ati.,  pi.  civ.  fig.  2. 

The  scar  of  broken-off  process  is  oval  and  minute. 

Habitat :  Ceylon  (Macrae !  Weissflog !)  ,*  Qtizelle  Exp.  loc.  (?) 
(Weissflog!);  Tamatave  (Hardman!);  sounding  off  PhiUppine 
Islands  705  fiois.  (Bae !). 

A.  exeavatus  Sch.  AtL,  pi.  xxxvL  fig.  10. — Diam.  0*075  to 
0*175  mm.  Surface  flat  for  about  1/10  of  radius,  thence  primary 
rays  rising  to  processes,  sides  of  inflations  straight  or  slightiy  concave 
outwards,  somewhat  abrupt,  a  broad  basin-like  depression  at  middle  of 
each  compartment,  deepest  at  about  1/3  of  radius  firom  border.  Colour 
pale  grey,  or  blue  at  depressions,  dark  grey  at  border.  Central  space 
round  to  quadrate,  1/11  to  1/12  of  diam.  broad,  hyaline.  Markmgs 
round,  4  to  6  in  0*01  mm.,  widest  at  depressions,  interspaces  hyaline, 
secondary  oblique  rows  evident  on  depressions;    Primary  rays  with 
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roi¥B  entire  or  intermptedy  rarely  wanting,  and  rei)koed  by  inner  ends 
of  contignons  radial  rows.  Border  striae  8  to  10  in  0' 01  mm.,  1/15 
to  1/30  of  radios  broad.  Processes  3,  rarely  4,  insertion  1/3  to  3/8  of 
radios  firom  circomference,  oyal  or  roonded,  no  dear  space  at  basa 

Habitat :  Simbirsk  Polirschiefer  ( Weissflog !)  ;  SyEiran  deposit, 
Siberia  (Kitton !  Oroye !  Hardman !) ;  Foor  Idanc^  Jotland  (Weiss- 
flog!). 

Yar.  apievlata. — Diam.  0*0875  mm.  Sor&ce  flat  for  aboot  1/7 
of  radios,  sides  of  inflations  merging  gradoally  into  intervening  areas 
of  compartments,  basin-lilro  depressions  slight,  or  absent  Central 
space  roond,  aboot  1/7  of  diam.  broad,  markings,  secondary  rows 
on  compartments  indistinct,  apicoli  prominent  aroond  processes,  few. 
Primary  rays  irregolar,  rows  wider  than  in  type,  ^rder  aboot 
1/18  of  radios  broad,  inner  edge  indistinct  rrocesses  3,  oyaL — 
PL  VL  fig.  4. 

Habitat :  Foor  Island,  Jotland  (Weissflog). 

A,  aeutus  sp.  n. — Diam.  0*195  mm.  Sorfiace  with  a  wide  bot 
shallow  depression  extending  almost  firom  central  space  to  border 
and  to  edges  of  inflations,  this  depression  flat  bot  slightly  deepest  at 
the  middle  of  the  compartments ;  inflations  distinct,  narrow,  rising 
gradoally  from  the  central  space  to  the  processes.  Coloor  grey, 
bloish  at  middle  of  compartinents.  Central  space  roond,  atx>ot 
0*0125  mm.  broad.  Marking  roonded  doeel^  disposed  grannies, 
8  in  0*01  mm.,  in  interropted  rows  arranged  in  radial  fi^colate 

Etches  with  wide  irregolar  radial  interspaces ;  a  narrow  sobhyaline 
nd  at  the  zone  of  me  processes,  ootside  of  this  band  coarse  stri» 
8  in  0*01  nmu ;  on  the  inflations  short  obUqoe  crowded  rows  obyioos. 
Primary  rays  with  the  rows  sometimes  interropted  and  widely  sepa- 
rated by  a  hyaline  interspace  expanding  ootwards.  Border  indistinct 
Processes  3,  Efymmetrical,  insertion  aTOot  1/8  of  radios  from  dream- 
ference,  roonded  and  knob-Uke,  dear  space  at  their  base  smalL 
Habitat:  ?  (Deby!).* 

§  9.  Obnati. 

SorfBUse  with  highest  zone  at  processes,  roond  or  angolar,  well 
defined.    Primary  rays  inconspicooos. 

A.  Huttonii  Grove  &  Stort,  Joom.  Quek.  Mic.  CL,  1887,  p.  140, 
pL  xiL  fig.  31.— Diam  0  •  0875  to  0  *  21  mm.  Sorface  flat  for  9/14  to 
10/17  of  radios,  highest  zone  1/6  to  1/7  of  radios  broad.  Coloor  grey 
or  bloish  to  highest  zone,  dark  grey  near  border.  Central  space 
angolar,  often  uregolarly  qoadrate,  1/16  to  1/42  of  diam.  broad, 
hyaline  or  ponctate.  Markings  roond  or  angolar,  3  to  3^  in 
0*01  mm.,  interspaces  ponctate,  rows  radial,  straight.  Primary  rays 
sometimes  only  distingoished  towards  centire  when  traced  inwards. 
Border  striaB  delicate,  1/17  to  1/28  of  radios  broad.    Processes  3  to  6, 

*  ThiB  rare  diatom  occurs  in  an  Aulaoodiscut  typc^plate,  by  Thorn,  in  the  coUectioo 
of  Mr.  Julian  Deby. 
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insertion  1/7  to  5/17  of  radius  firom  circmnferenoe,  honrglass-shapedy 
but  proximal  portion  the  larger. 

The  scar  of  the  broken-off  process  is  oval. 

Habitat :  Oamam  deposit,  New  Zealand  (Grove  &  Stnrt !). 

A.  Lahuseni  Witt^  Sunb.  Polirsch.,  p.  20,  pL  yi.  fig.  9,  pi.  yii.  fig.  5. 
— Diam.  0*1275  mm.  Surfisice  flat  to  about  17/25  of  radios,  with 
enter  edge  round,  passing  abruptly  into  highest  zone,  the  latter  about 
4/25  of  radius  broad,  slightly  convex,  its  outer  edge  circular,  more 
abrupt,  bearing  a  narrow  ridge  with  minute  undulations ;  sloi>e  to 
border  steep.  Colour  pale  ^y.  Central  space  absent  Markings 
round  or  bluntly  angular,  3^  in  0  *  01  mm.,  smaller  and  more  crowded 
on  inner  portion  of  highest  zone,  at  middle  of  this  zone  again  larger, 
with  more  unequal  interspaces,  interspaces  hyaline,  widest  towards 
centre,  rows  radial,  straight,  interrupted,  and  not  traceable  near  centre. 
Primary  rays  distinct,  straight,  cruciform,  rows  interrupted.  Border 
strisB  £unt,  8  in  0*01  mm.,  indistinct.  Processes  4,  insertion  about 
1/6  of  radius  from  circumference,  cylindrical  or  subinfundibulate, 
ffldes  concave,  in  oblique  aspect  conical,  free  ends  tunicate. — Sch.  AtL, 
pL  ci.  fig.  5. 

Habitat :  Sunbirek  Polirschiefer  (Witt!). 

Var.  marginalis  Witt,  ibid.,  p.  21,  pL  vii.  fig.  3.— Diam.  0'105 
mm.  Surfiice  flat  to  about  semiradins,  adjoining  this  a  zone  rising 
gently  to  highest  zone,  the  latter  about  1/10  of  radius  broad,  bo<£ 
edges  indistinct,  circular,  slope  to  border  more  gradual  Colour  more 
dear,  outer  yaxt  pale  grey.  Markings  on  central  portion  more 
minute,  on  adjacent  zone  momliform,  6  in  0*01  mm.,  on  highest  zone 
irregular.  Primary  rays  with  rows  wider,  sometimes  markings  on 
highest  zone  are  continued  across  the  raya  Border  1/28  of  radius 
faroad.  Processes  4,  insertion  1/4  of  ramus  firom  circumference. — 
A,  Lahusenii  var.  tnarffinaia,  Sen.  AtL,  pL  cL  fig.  4. 

Habitat :  Simbirsk  Polirschiefer  (Witt !). 

Yax.  tnmctata  Witt,  ibid.,  p.  20,  pi.  vii  fiff.  4.— Diam.  0*  165  mm. 
SurfiEu^  flat  to  about  8/11  of  radius,  outer  eo^e  less  distinct,  highest 
zone  about  1/11  of  radius  broad,  outer  edge  ^arply  defined,  slope  to 
border  short,  steep.  Colour  as  in  var.  marginalia.  Markings  round 
or  oval  towards  centre,  towards  outer  ed^  of  central  portion  more 
crowded,  6  in  0*01  mm.,  at  middle  of  highest  zone  irregular, 
elliptical,  sometimes  mtnular  and  minute,  rows  inconspicuous,  but 
traceable  to  centre.  Primary  rays  less  distinct,  rows  more  regular, 
not  interrupted.  Processes  6,  insertion  1/7  to  1/8  of  radius  from  cir- 
cumference.— ScL  AtL,  pL  ci.  fig.  6, 

Habitat :  Simbirsk  Polirschiefer  (Witt !). 

Yar.  hyaUna. — ^Diam.  0'  1  mm.  Surfisice,  central  portion  flat  to 
about  3/5  of  radius  and  on  a  plane  with  border,  its  outer  edge  shaiply 
defined,  adjacent  zone  between  processes  convex,  its  outer  edge  less 
distinct.  Markings  on  central  area  round,  minute,  irregular  in  radial 
rows,  but  absent  from  its  outer  portion,  on  adjacent  zone  closely 
disposed,  submoniliform.    Primary  rays  interrupted  by  hyaline  zone 
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on  central  area,  bnt  within  this  traceable  to  central  space.  Proceases 
4,  insertion  aWt  1/4  of  radios  from  circum£Brence,  with  slight 
median  constriction. 

Habitat :  Sysran  depoat  (Grove !). 

A.  Sturtii  Kitton,  Joum.  Quek.  Mic.  (3L,  1884,  p.  17,  pL  iv.  fig.  1. 
— Yalye  sometimes  elliptical,  diam.  0 *085  to  0 *21  mm.  Snr&ce  flat 
to  processes,  sometimes  slightly  elevated  around  central  sjpace,  a 
distmct  dark  zone,  blontly  angmar  at  processes,  1/7  to  1/8  ot  radius 
broad,  with  outer  margin  lees  sharply  defined  than  inner,  outside  of 
this  slope  to  border  gradual  Colour  pale  grey  towards  centre,  pale 
blue  towards  processes,  elsewhere  dark  grey.  Central  space  round 
to  bluntly  quadrangular,  1/30  to  1/40  of  diam.  broad.  Markings 
round  or  bluntly  angular,  outlines  indistinct,  4  to  5  in  0  *  01  mm.,  rows 
radial  to  subpantllel,  slight  flexures  towuds  periphery  and  processes. 
Primary  rays  distinct,  space  between  rows  narrow.  Border  mdistinct, 
striae  absent  Processes  3  to  5,  insertion  1/5  to  1/7  of  radius  from 
circumference,  minute,  simple,  subcylindrical,  constricticm  slight, 
length  about  4  times  breadth. — ScL  AtL,  pL  evil  figs.  8,  9. 

The  scar  of  the  broken-off  process  is  round  or  ellipticttd. 

Habitat:  Japan  oysters*  (Kitton!);  seaweed  washings,  Japan 
(Grove !). 

A.  radiatus^  Qrev.,  Trans.  Mic.  Soc.  Lond.,  1864,  p.  11,  pi.  L  fig.  4. 
— Diam.  0*11  mm.  Surface  flat  or  rising  gradually  to  about  2^  of 
radius,  outer  edge  irregular,  distinct ;  highest  zone  about  1/7  of  radius 
broad,  convex,  weU  marked,  round  or  &intly  anguliur  at  processes, 
outer  ed^  abrupt  irr^ular ;  slope  to  border  genue.  Colour  trans- 
parent, highest  zone  dark  grey.  Central  space  round  to  angular, 
1/15  of  difun.  broad,  hyaline,  or  with  a  few  granules.  Markings  round 
or  compressed,  4  to  5  in  0*01  mm.,  outlines  faint,  on  highest  zone 
outlines  almost  inappreciable,  but  central  dots  prominent  with  long 
axis  obUque,  and  interspaces  radially  elongated  conspicuous,  hyaline, 
with  uneven  edges.  Pnmary  rays  inconspicuous,  rows  separated  by  a 
narrow  interspace.  Border  striaB  12  in  0*01  mm.,  inner  edge  distinct, 
iy22  of  diam.  broad.  Processes  5  or  6,  insertion  2/11  of  radius  from 
circumference,  broken  off;  clear  space  at  base  well  marked,  with 
edges  uneven. 

The  scar  of  the  broken-off  process  is  rounded. 

Habitat:  Cambridge  deposit,  Barbadoes  (Johnson  !). 

A.p<iUidu8  Qrev.,  Trans.  Mic.  Soc.  Lond.,  1863,  p.  72,  pL  v. 
fig.  17.— Diam.  0-08  mm.  Surfece  flat  to  about  3/4  of  radius, 
highest  zone  distinct,  pentagonal,  1/8  of  radius  broad,  inflations  at 
processes  inappreciable ;  slope  to  border  gentle.  Colour  transparent, 
tdghest  zone  i^e  grey.  Central  space  round,  about  1/16  of  diam. 
broad,  indistinct,  at  its  centro  a  small  irregular  more  prominent  maA 

*  TheBe  oysters  were  exhibited  at  the  Golooial  Exhibition,  and  were  pnnhased 
by  Mr.  Stnri 

t  Kot  A.  nuitotei,  as  in  BrightwelL  Quart  Joom.  Mior.  Soc.,  1860,  p.  95,  pL  t. 
figs.  l(to.  105.    See  p.  379.         «»         -•  *-       r- 
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with  two  opposite  sides  straight,  conyergent,  the  third  convex  between 
the  closer  ends  of  former,  the  fonrth  concave.  Markings  polygonal, 
without  interspaces,  4  to  5  in  0*01  mm.,  outlines  &int,  those  on 
highest  zone  more  distinct,  rows  straight,  radial  Primary  rays  only 
recognizable  with  difficulty  when  teiced  inwards  from  processes. 
Border  indistinct  Processes  10,  insertion  about  5/16  of  radius  from 
circumference,  of  these  5  are  at  the  angles  of  the  highest  zone,  the 
others  at  a  slightly  higher  level  at  middle  or  somewhat  towards  one 
side  of  intervening  area.  The  processes  are  broken  off,  leaving  a 
round  scar. 

Habitat :  Cambridge  deposit,  Barbadoee  (Johnson  I  Gxeville !). 

§  10.  Bbtifobmes. 

Markings  small,  round  or  oval,  rarely  angular,  reticulum  well 
marked.    Primary  rays  indistinct. 

A. reOoulaiusrssit,  Fossil.  Bacil.  Ung., p.  60,  pi.  L  fig.  1. — ^Diam. 
0*25  to  0*275  lom.  SurfEuse  rising  gradually  to  zone  within  pro- 
cesses, outer  edge  of  this  sharply  defined,  thence  sloping  steeply  to 
border.  Colour  pale  grey,  reticulum  and  border  darker.  Central 
space  angular,  1/27  to  1/33  of  diam.  broad,  punctate.  Markings 
mostly  round  or  oval  and  oblique,  rarely  angular,  4  in  0*01  mm., 
outlines  indistinct,  rows  straight,  deflected  at  processes,  beyond  highest 
zone  monilifDrm,  interspaces  punctate,  largest  at  origin  of  shorter 
rows,  at  outer  edge  of  highest  zone  a  narrow  band  1/10  to  1/11  of 
radius  broad,  with  markings  similar  to,  but  inversely  more  or  less 
crowded  than,  those  on  rest  of  valve  ;  reticulum  with  meshes  large, 
irregular,  long  axis  radial,  indistinct  on  outer  portion  of  highest  zone, 
a  weU-marked  siagle  or  double  band  at  border  with  division  lines 
radial  Primary  rays  inconspicuous,  traceable  to  central  space  or  to 
more  irregularly  marked  surrounding  area.  Border  strise  8  to  10  in 
0*01  mm.,  about  1/55  of  radius  broad,  outer  edge  sometimes  inflected 
at  lines  of  reticulum.  Processes  (?),  insertion  about  1/5  of  radius  from 
circumference,  large,  proximal  part  evanescent,  conjBtriction  distinct, 
free  ends  truncate  or  slightly  emarginate,  clear  space  at  base  small. — 
Sch.  AtL  pi.  cil  fig.  7. 

Habitat :  Szent  Peter  and  Szakal  deposits  (Pantocsek !). 

A  Orunomi  Cleve,  Joum.  Quek.  Mic.  CI.,  1885,  p.  171,  pl.xii. 
fig.  8. — ^Diam.  0 '  14  to  0  *  315  mm.  Surfece  slightly  convex  and  ele- 
vated  to  about  5/8  of  radius,  and  thence  along  primary  rays  to 
processes,  with  outer  edge  concave  outwiurds  on  compartments,  at 
border  flat,  in  larger  valves  flat  to  about  7/19  of  radius,  thence  rising 
to  highest  zone,  which  is  about  4/19  of  radius  broad.  Colour  grey, 
raised  areas  lighter  in  hue.  Central  space  irregular,  indistinct,  1/23 
to  1/33  of  dmm.  broad,  punctate.  Markings  round,  granular,  oval 
about  primary  rays  and  polygonal  near  border,  interspaces  unequal, 
largest  towards  central  space,  punctate,  rows  radial,  straight ;  reticu- 
lum with  large  meshes,  less  evident  outside  highest  zone,  at  outer 
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ends  of  compartments  scale-like,  their  edges  flexnons.  Primary  rays 
distinct  firom  inner  edge  of  elevated  zone,  space  between  rows  wide, 
diminishing  towards  processes.  Border  striae  8  in  0  *  01  mm.,  1/35  to 
1/55  of  ramus  broad,  inner  edge  undulate,  formed  by  rounded  outer- 
most meshes  of  reticulum.  Processes  5  to  10,  insertion  1/5  to  1/8  of 
radius  &om  circumference,  narrow,  constriction  median,  shallow,  wide, 
free  ends  rounded,  a  curved  line  dose  to  base  sometimes  distinct, 
length  2^  times  breadth.~Pani,  FossiL  BaciL  Ung.,  p.  58,  pL  xL 
figs.  93,  95 ;  Sch.  AtL,  pL  evil  figs.  1,  2.  A.  kinkerianus  £.  S. 
Nott,  Walker  &  Chase,  New  and  Bi^  Edats.,  p.  3,  pL  L  fig.  9. 

Habitat :  Brunn  Tegel  (Qeve !  Weissflog !) ;  K6kkd,  Szent  Peter 
and  Szakal  deposits  (Panto(»ek  !)• 

Yar.  eubsquamosa  Pant.,  ibid.,  p.  58,  pL  L  fig.  3;  pL  xiL 
fi^.  100.— Diam.  016  to  0*27  mm.  Sur&ce  flat  to  processes, 
with  edges  concave  between  these,  slope  to  border  less  steep. 
Golour  pale  grey,  darker  towards  border.  Central  space  round  or 
angular,  1/22  to  1/28  of  diam.  broad.  Markinj^  in  rows  slightly 
deflected  at  processes;  reticulum  indistinct,  disappearing  towards 
outer  edge  of  raised  area,  at  border  again  indistinct.  Primary  rays 
undifferentiated  on  inner  half,  rarely  traceable  to  central  space,  space 
between  rows  narrow.  Processes  9  or  10,  msertion  1/6  to  l/7  of 
radius  firom  circumference. — Sch.  Ati.,  pi.  xoii  &g.  1;  A.  Orunowii 
t  ptmetata  Pani,  ibid.,  p.  59,  pL  xii  fig.  102. 

Habitat :  Szent  Peter,  Szakal  and  K6kko  deposits  (Pantocsek !). 
Var.  ajuamosa  Pant,  ibid.,  p.  59,  pi.  L  fig.  4. — ^Diam.  0*11  to 
0*115  mm.  SurfiEtce  witii  slope  to  border  gradual  Central  space 
1/16  to  1/22  of  diaoL  broad,  hyaline  or  punctate.  Markings  round, 
oval,  interspaces  irregular,  rarely  pNolygonal  throughout,  outlines 
prominent ;  reticulum  with  polygonal  irre^;ular  meshes  more  manifiast, 
a  single  band  at  periphery  witih  smaller  meshes  than  in  var.  aub- 
squamosa.  Primary  rays  distinct  to  central  space,  rows  often  inter- 
rupted. Processes  6  to  9,  insertion  1/3  to  2/9  of  radius  from 
circumference. 

Habitat:  Briinn  Tegel  (Cleve!);  Szent  Peter  and  Szakal 
deposits  (Pantocsek  \\ 

A.  Boffersii  Sen.,  AtL,  pi.  evil  fig.  3. —  Diam.  0*095  to 
0*22  mm.  Sur£EU)e  flat  for  about  2/5  of  radius,  thence  rismg 
gradually  to  highest  zone  just  within  processes,  this  zone  convex,  1/4 
to  1/5  of  radius  broad,  its  inner  edge  circular,  indistinct,  its  outer 
more  manifest,  angular  at  processes,  slope  to  border  steep.  Colour 
pale  grey,  darker  towards  border.  Central  space  indistinct,  angular, 
1/25  to  1/32  of  diam.  broad,  reticulate.  Markings  granulsjr,  irregu- 
larly round,  interspaces  wider  towards  centre,  rows  inconspicuous 
within,  moniliform  outside  of  processes ;  reticulum  absent  firom 
highest  zone,  elsewhere  distinct,  around  border  two  concentric  bands  of 
meshes  more  prominent,  those  on  the  outer  larger  and  more  distinct, 
within  highest  zone  an  indistinct  concentric  arrangement  of  meshes 
recognizable  to  centre.     Primary  rays  inconspicuous,  rarely  evident 
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near  central  space.  Bolder  strisB  10  in  0  *  01  mm.,  often  punctate  1/24 
to  1/28  of  radius  broad.  Processes  3  to  7,  insertion  1/4  to  1/6  of 
radius  from  circumference,  elongated,  constriction  wide,  shallow,  or 
more  sharp,  fr^  ends  knob-like.  Podiscus  Eogersi  Bail,  Amer. 
Joum.  Sci.,  1844,  vol  xlvL  p.  137,  pL  iii.  figs.  1,  2.  Podiscus 
BogersU  yar.  senaria  Bail,  fehrb.  Mon.  Ber.  AL,  1844,  p.  81. 
Podiscus  Bogersii  var.  sepienaria  Bail,  Ehrb.,  ibidL,  1844,  p.  81. 
JEupodiscus  Bogersii  Ehrb.,  ibid.,  1844,  p.  81.  8cL  Atl.,  pL  xciL 
figa  2-6.  Eupodiseus  Bayleyi  Ehrb.,  ibid.,  1844 ,  p.  81.  Aidaco- 
discus  areolcUus  O'Me.,  Quart  Joum.  Mic.  Soc.,  1878,  p.  104. 

Podiscus  was  separated  by  Bailey  from  Tripodiscus  Ehrb.,  as  the 
number  of  processes  ("feet ")  varied  from  3  to  7,  His  P.  Boaersi 
var.  senaria,  with  6  processes,  was  accepted  by  Ehrenberg  in  1844  as 
the  true  Eupodiseus  Bogersii  Ehrb.,  ms  P.  Bogersii  var.  septenaria, 
with  7,  then  becoming  Eupodiseus  Bayleyi.  0  Meara's  association  of 
A,  areolatus  O'Me.  with  Coscinodiscus  asteromphdlus  from  Bichmond, 
Virginia,  is  erroneous.  O'Meara  regarded  6  as  the  prevailing  number 
of  processes ;  in  the  many  specimens  I  have  exammed  3,  4,  or  5  are 
more  common. 

Habitat :  Petersburg,  Ya.  (Ehrenberg) ;  New  Nottingham 
deposit  (Eae !  O'Meara !)  ;  Maryland  (Cleve  I  Witt,  Griffin  H. 

A,  Argus  Sch.  Atl.,  pL  cvii.  fig.  4. — Biam.  0*125  to  0*19  mm. 
SurfjEu^e  fiat,  sometimes  slightly  angular  at  processes,  and  convex 
between  these,  the  slope  to  border  steep.  Colour  dark  grey  at  centre, 
almost  opaque  towards  border.  Central  space  absent  Markings 
rounded,  granular,  in  inconspicuous  radial  rows,  most  obvious  in  large 
valves  with  wide  meshes,  mostly  a  few  (3  or  4)  at  centre,  and  angles 
of  the  smaller  meshes,  more  numerous  and  along  sides 'of  larger; 
recticulum  coarse,  meshes  sometimes  larger  for  2/9  to  1/3  of  radius 
from  centre,*  their  walls  robust,  often  strongest  at  the  angles,  their 
surface  under  reflected  light  rounded,  with  delicate  finely  undulating 
closely  placed  lines,  the  meshes  are  arranged  in  radial  rows,  and 
within  border  in  several  inconspicuous  concentric  bands.  Border 
indistinct,  striaB  8  to  10  in  0*01  mm.,  1/25  to  1/40  of  radius  broad. 
Processes  3  to  5,  insertion  1/3  to  1/5  of  radius  from  circumference, 
davate,  length  24  times  breaath,  no  clear  space  at  base. — Tripodiscus 
Argus  Ehrb.,  Abh.  Ber.  Ak,  1839,  p.  159,  pL  iiL  figs.  6a-c;  Tripo- 
discus germanicus  Ehrb.,  ibid.,  1839,  Explan.  pL  iii  figs.  6a-c; 
Tetrapodiseus  germanicus  Ehrb.,  Mon.  Ber.  Ak.,  1843,  p.  166; 
Pentapodiscus  germanicus  Ehrb.,  ibid.,  1843;  Euvodiscus  ger- 
manicus Ehrb.,  Mon.  Ber.  Ak.,  1844,  p.  81;  Eupodiseus  quaier- 

*  At  centre  of  yalves  meshes  seen  on  surface  sometimes  unite  at  a  slight  depth 
into  Urger  meshes,  of  which  the  outlines  are  in  focus  at  same  time  as  interjacent 
granules.  Guxharen  specimens  belonging  to  Weissflog,  from  which  the  upper  layer 
of  valve  has  been  removed,  show  the  transparent  lower  layer  with  the  processes  stiU 
attached.  This  layer  has  a  rounded  central  space  about  1/24  of  diam.  broad,  the 
markings  are  round  granules,  4  in  0  *  01  mm.,  with  hyaline  interspaces,  and  are  arranged 
in  straight  radial  rows  often  disposed  in  pairs  towards  the  centre,  but  more  crowded 
towards  the  border,  which  bears  evident  strire,  and  now  appears  sharply  defined  on 
its  inner  side. 
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nanus  Ehrb.,  ibid.,  1844,  p.  81 ;  Eupodiscus  quinariue  Ehtb.,  ibid^ 
1844,  p.  81 ;  Eupodiscus  tnanstruosus  Ehrb.,  ibid.,  1844,  p.  81 ; 
Tetrapodiscus  monstruosus  Ehrb.,  ibid.,  1844,  p.  81;  Eupodiseus 
Argus  Smith,  Sm  Brii  Diat,  i  p.  24 ;  ScL  AU^  pL  xoiL  figs.  7-11 ; 
Van  Henrck,  byn.  d.  Diai  d.  Belg.,  p.  2U9,  pL  cxvii.  figs.  3-6; 
Sch.  AtL,  pL  xcyii.  figs.  7-11 ;  Ei^^iscus  americanus  Ebrb.,  fide 
Ealfe  in  PntcL  Inl,  p.  843. 

Habitat:  Bichmond,  Ya.,  Petersbnrg,  Ya.,  Piscataway,  Hd. 
(Ehrenbei^) ;  Patagonian  guano  (Janisch) ;  Gaxhayen,  Glackstadt, 
Hamburg  (Ebrenberg^  ;  Thames  near  Gravesend  (Poulton,  Bop^ ) ; 
near  Fayersham  (Shadbolt)  ;  Isle  of  Dogs  (Boper) ;  Biyer  Orwdl 
near  Ipswich  (Hodgson) ;  Medway  (DaLbsfi) ;  coast  of  France  (do 
Br^bisson) ;  coast  of  Holland  (Sunngar) ;  coast  of  Denmark  (Hdberg) ; 
Charleston  Harbour,  N.  America  (Bailey)  ;  Ascidia,  Hull  (Greyille! 
Gregory)  ;  Ascidia  off  Flamborough  Head  (Norman !) ;  stomach  of 
oysters,  Humber  (Dickie!);  stomach  of  mussel  (loa?)  (Dickie!); 
NoctUuca  miliaris  (Baddeley). 

A.  Thumii  Sch.  AtL,  pL  cii.  fig.  8. — ^Diam.  0'185  mm.  Sur&ce 
flat  to,  and  slightly  angular  at,  zone  of  processes;  slope  to  border 
gentle.  Colour  dfi^k  grey,  becoming  almost  opaque  about  zone 
of  processes.  Central  space  indistinct.  Markings  round  or  oral 
and  oblique  granules,  most  brilliant  in  the  meshes  of  the  reticulum, 
moniliform  towards  border,  in  radial  rows  that  are  indistinct  betweoi 
centre  and  semiradius;  interspaces  irregular,  most  evident  towards 
the  centre.  Beticulum  evident,  the  meshes  rounded,  a  single  band  at 
border,  virith  much  larger  meshes  separated  by  stronger  radial  lines. 
Primary  rays  evident,  the  rows  diyerging  but  slightly  at  outer  ends. 
Border  well  marked,  strise  8  in  0  '01  mm.,  about  1/12  of  radius  broad, 
outer  edge  sometimes  irregular.  Processes  6  or  6,  large,  insertion 
1/4  to  1/5  of  radius  from  circumference,  proximal  portion  with  sides 
conyex,  conyerging  outwards,  distal  subcylmdrical,  constriction  slight^ 
free  ends  convex,  length  2  to  3  times  greatest  breadth,  dear  space 
at  base  evident 

Habitat :  8ta.  Monica  deposit  (Thum !). 

§  11.  Blanditi. 

Inflations  sometimes  distinct.  Markings  polygonal  Primary 
rays  well  marked. 

(a)  Processes  smalL 

A.  concinnus  Kitton  MS. — Diam.  O'lto  0*1075  mm.  Sur£Bu» 
flat  for  about  5/8  of  radius,  with  outer  edge  indistinct,  slope  to  border 
gradual,  sometimes  sightly  conyex  at  centra  Colour  blue  to  some- 
what beyond  semiradius,  oeyond  this  smoky  grey.  Central  space 
minute,  angular,  1/40  to  1/43  of  diam.  broad.  Markings  subequal 
on  central  portion,  6  in  0*01  mm.,  decreasmg  gradually  to  boiuer, 
sometimes  largest  on  median  zone,  rows  radial,  straight,  secondary 
obUque  rows  inconspicuou&    Primary  rays  4,  cruciform,  distinct 
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rows  diyerging  slightly  at  outer  ends.  Border  striao  delioate,  14  in 
0  *01  mm.  Processes  4,  insertion  1/4  to  3/11  of  radius  from  ciromn- 
ference^  clear  sjpace  at  base  absent — ^PL  V,  fig.  4. 

The  scar  of  the  broken-offprocess  is  elongately  ellipticaL 

Habitat :  Sysran  deposit,  Knssia  (Eitton !). 

A.  prominens  Eitton  HS. — Diam.  0*0875  mm.  Sar£Etce  with 
central  area  much  elerated,  quadrate,  angles  extending  to  processes^ 
onter  edges  with  a  slight  concayity  about  middle  of  compartments ; 
slope  to  border  steep.  Colour  bluish  at  centre,  elsewhere  smoky  grey. 
Central  space  rounded^  about  1/35  of  diam.  broad,  clear.  Markings 
5  to  6  in  0*01  mm.,  rows  sUghtly  deflected  at  processes,  secondary 
oblique  rows  indistinct  Primary  rays  manifest,  cruciform,  rows 
diyerging  slightly  in  outer  1/3  of  length.  Border  strisB  8  in  0  *  01  mm., 
about  1/23  of  radius  broad,  inner  edge  indistinct.  Processes  4, 
insertion  about  6/17  of  radius  from  circumference,  hourglass-shaped, 
constriction  median,  wide,  free  ends  protuberant,  dear  space  at  base 
small.— PL  V.  fig.  5. 

Habitat :  Sysran  deposit,  Bussia  (Eitton!). 

A  Kittoni  Amott,  in  Pritch.  Ia£,  p.  844,  pL  yiiL  fig.  24. — 
Diam.  0*0625  to  0*23  mm.  Sur&ce  flat  for  about  1/3  of  radius, 
with  outer  edge  faint  and  concaye  between  primary  rays,  the  rays 
often  rising  somewhat  to  processes,  slope  to  Wder  gentle.  Colour 
pale  brownish  or  smoky  grey,  rarely  clear  throughout  Centre  with 
distinct  rosette,  1/12  to  1/23  of  ddam.  broad,  rarely  inconspicuous. 
Markings  4^  to  5  in  0*  01  mm.,  without  interspaces,  rows  straight  or 
slightly  sigmoid  with  sharper  curye  towards  periphery,  secondary 
oblique  rows  distinct.  Primary  rays  well  marked,  sometimes  intor- 
rupfced  towards  centre.  Border  striae  4  to  5  in  0*01  mm.,  1/24  to 
1/40  of  radius  broad.  Processes  4  to  8,  rarely  3,  2, 1,  or  0 ;  insertion 
aoout  1/6  of  radius  from  circumference;  a  long,  straight,  tapering 
mark  opposite  primary  rays,  with  two  transyerse  or  obhque  rounded 
lobes  at  its  outer  end  and  a  broad  crescentic  band  on  peripheral  side ; 
in  girdle  aspect  mammiform,  with  a  clear  apical  portion  protruding  at 
sides  and  on  peripheral  but  not  on  central  aspect.  Girdle  0  *  025  mm. 
wide  on  yalye  0  *  13  mm.  in  diam,  with  faint  parallel  lines. — ScL  Atl., 

Jl.  zzxyi.  figs.  5-7 ;  pL  xli.  fig.  6.  A.  lsevi$  Brightw.,  Quart  Joum. 
[ia  Soc.,  1860,  p.  95,  pL  yL  fig.  13.  A,  Ehrenberffii  Janisch., 
Abh.  Sch.  Ges.  yater.  Cult,  1861,  p.  162,  pL  ii  fig.  6;  Sch.  Atl., 
pL  zxxyi.  figs.  3,  4.  A.  Brighiweuii  Janisch,  ibid.,  1861,  p.  162, 
pL  ii.  fig.  7 ;  Sch.  AtL,  pi.  xxxyi.  figs.  8,  9.  A.  deformia  (Habirsh. 
Cat  Diat  §  Aulaeodiscus)  is,  accoromg  to  Habirshaw,  equiyalent  to 
Eupodt8cm  deformis,  and  is  a  yar.  of  A.  Kittoni. 

Habitat :  Peruyian  guano  (Greyille  I  Weissflog !  Bae  I  Hardman ! 
Harrison);  Monterey  stone  (Gregory,  Eitton,  Kalfs,  Cleye!)  Sta. 
Monica  deposit  (Bae!  EinkerH;  Islay,  Peru  (Eitton,  Hardman!); 
''New  Zealand"  (Johnson!);  Ibay  of  Islands,  New  Zealand  (Hard- 
man  !) ;  San  Francisco  (Witt) ;  sea  foam,  Sta.  Cruz,  CaUfomia  (H.  L. 
Smith,  Weissflog !) ;  marine  sJgas,  California  (Bae !) ;  Monterey  sea- 
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weed  (Nonnan!);  west  coast  South  America  (Einker!);  Honanillas 
(Kinker!). 

Var.  Johnsonii.  A.  Johnsonii  Amott,  in  Pritdt  Inf.,  p.  844. 
— Diam.  0*05  to  0*125.  Snr&oe  flat  to  processes.  Golonr  light 
grey  to  transparent.  Central  space  ronnd  or  angnlar,  1/20  to  1/25 
of  diam.  broad.  Markings  polygonal,  4  in  0*01  mm.  Ontlmes 
more  delicate,  secondary  rows  less  distinct  Border  striae  6  to  10  in 
0*01  mm.,  1/20  to  1/25  of  radios  broad.  Processes  4,  insertion  1/4 
to  1/5  of  radius  from  circmnference,  proximal  portion  semicircular, 
distal  clavate;  at^base  a  delicate,  rounded,  obliquely  placed  lobe  on 
corresponding  side'cf  all  the  processes ;  the  creeoentio  line  distinctly 
angular. 

Habitat :  S.  African  guano  (GhreyiUe  1) ;  Nankoori  depomt  (Gray !) ; 
Cambridge  deposit,  Barbadoes,  Algoa  Bay,  and  Sumatra  (Hardman !) ; 
Nicobar  (Weissflog!) ;  Sierra  Leone  (Leuduger-rFortmorel,  Cleye!). 

Var.  qfricana.  A.  africanus  Cottam,  Joum.  Quek.  Hie  GL, 
1876,  p.  149,  pL  xii.  figs.  1,  2,  8,  8.— Diam.  0  0625  to  0*1125  mm. 
Surface  rising  slightly  to  processes.  Central  rosette  1/12  to  1/15  oi 
diam.  broad.  Markings  with  still  fainter  outlines,  4  to  5  in  0*01  mm. 
Border  about  1/45  of  radius  broad.  Processes  4  or  5,  rarely  2,  3,  6, 
or  0;  insertion  1/4  to  1/6  of  radius  from  circumference,  proximal 
portion  flask-shaped,  with  a  small  cylindrical  portion  at  outer  end 
whence  a  long  oelicate  mark  proceeds  inwards,  external  crescentio 
line  forming  a  uniform  arc ;  in  girdle  aspect  curving  outwards,  and 
concave  on  outer  side,  sigmoid  towards  centre.  GKrdle  0*0225  mm. 
wide,  in  frustule  0*079  mm.  in  diam.,  with  four  faint  parallel 
lines. — A.  Johnsonii  Amott,  Sch.  AtL,  pi.  xxxvi  figs.  1,  2 ;  pL  xlL 
figs.  7-10;  pi.  civ.  fig.  1.  Hauck  &  Bichter,  Phykothek.  Univ., 
1887,  No.  150. 

Habitat :  Banana  Creek,  Congo  Biver,  W.  Coast  Africa  (Cottam ! 
Macrae!  &c.);  Nukahiva  sand,  Marquesas  (EittonI  Weissflog! 
aeve). 

()3)  Processes  larga 

A.  Battrayii  Grove  &  Sturt,  Joum.  Quek.  Mic  CI.,  1887,  n.  139, 
pL  xi.  fig.  29.— Diam.  0  -  075  to  0  *  235  mm.  Surface  almost  flat  for 
1/2  to  5/7  of  radius,  its  outer  edge  angular  just  within  processes, 
convex  between  these;  slope  to  border  steep.  Colour  pale  lurid  to 
pale  grey,  darker  between  processes.  Central  space  3-44ngl6d,  1/30 
to  1/47  of  diam.  broad,  hyaline.  Markings  4  m  0*01  mm.,  ouUmes 
distinct,  subpearly,  rows  straight  radial,  at  sides  of  processes  Biecim 
oblique.  Primary  rays  distinct,  rows  in  contact  or  diverging  slightly 
at outerends.  Border strisB punctate,  lOto  12in 0*01  mm.,  secondary 
obUque  rows  distinct,  1/13  to  1/15  of  radius  broad.  Processes  2  to  ^ 
insertion  2/5  to  2/9  of  radius  from  circumference,  proximal  portion 
evanescent,  distal  knob-like,  constriction  well  marked,  free  ends 
rounded,  clear  space  at  base  distinct,  length  H  io  S  times  breadth. 
In  girdle  aspect  height  of  centre  0*0225  mm.,  processes  truncate.— 
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A.  Beeverise  JohnBon,  Grove  &  Start,  ibid.,  p.  9.  A,  Comberi  yar. 
oamaruenm  Groye  &  Start,  ibid.,  p.  140. 

Habitat :  Oamam  deposit  (Groye  &  Start  I  Backnal !). 

Var.  convexa.  A.  eonvescm  Ghroye  &  Start,  ibid.,  p.  140,  pL  xiL 
fig.  32.— Valye  elliptical  Diam.  0  •  0875  to  0  •  09  mm.  Sarface  flat 
to  aboat  1/4  to  2/3  of  radias.  Colour  pale  blaish  at  centre.  Central 
space  1/36  to  1/40  of  diam.  broad,  sometmies  replaced  by  a  fiEiint  rosette, 
rrocesses  3,  insertion  aboat  1/3  to  1/5  of  raoias  from  circamference, 
length  aboat  H  breadth,  clear  space  at  base  minate. 

Habitat :  Oamara  deposit  (Groye  &  Start  I). 

A.  soUittianus  Norman,  Trans.  Mic.  Soc.  Lond.,  1861,  p.  7,  pL  il 
fig.  5. — ^Diam.  0*0825  to  0*22  mm.  Sarfieuse  depressed  at  centre, 
rising  to  highest  zone  jast  within  processes,  this  zone  angalar  at  pro- 
cesses, sides  ooncaye,  slope  to  border  gentie,  rarely  showing  seyeral  (5) 
angalar  zones.  Coloar  pale  grey,  dicker  at  middle  of  compartments 
and  at  oater  edge  of  highest  zone.  Central  space  roand,  1/90  of  diam. 
broad,  hyaline,  with  rosette  roand  or  angalar,  1/18  to  1/20  of  diam 
broad.  Markings  4  in  0  *  01  mm.,  central  dot  &int,  interspaces  absent, 
rows  caryed  aroand  processes,  hence  at  centre  of  periphery  of  com- 
^irtments  a  Ynshapea  area  frequent,  secondary  obhqae  rows  distinct 
Primary  rays  with  markmgs  increasing  in  outer  half.  Border  striad 
4  to  6  m  001  mm.,  about  1/30  of  radius  broad.  Processes  4  to  6, 
insertion  1/3  to  1/4  of  radius  from  circumference,  larfi;e,  irregularly 
faourglass-snaped,  proximal  portion  smaller  than  distid,  constriction 
towards  base,  free  ends  rounaed,  length  about  twice  greatest  breadth, 
clear  space  at  base  large. — Sch.  Ati.,  pL  xxziil  figs.  11, 13;  pL  cii. 
fig.  5 ;  pi.  ciiL  fig.  3. 

Habitat:  Nottingham  deposit  (Norman,  Hardman!  O'Meara! 
Cleye). 

Yar.  novcHsealwndiea  Groye  &  Sturt,  Joum.  Quek.  Mic  CL, 
1887,  p.  9,  pL  iiL  fig.  10.— Diam.  0*125  to  0-225  mm.  Surface 
highest  and  slightiy  conyex  at  centre,  median  area  uniformly  depressed, 
its  angles  rounded  close  to  border,  i>eriphery  fiat.  Central  space 
minate,  no  rosette.  Markings  4^  to  5  in  0*01  mm.,  on  inner  portion 
small  apiculi  sometimes  present  Primary  rays  witii  markings  equal 
or  decreasing  on  outer  half  to  processes.  &»rder  strisd  10  to  12 
in  0*01  mm.,  1/12  to  1/21  of  radius  broad,  secondary  oblique  lines 
distinct  Processes  3,  insertion  2/5  to  3/8  of  radius  from  circum- 
fiarence,  larger  distal  portion  rounded,  2  to  2j^  times  as  broad  as 
proximal,  constriction  deep. 

Habitat :  Oaman^  deposit  fGroye  &  Sturt !). 

Ybx. protid)eram. — Diam.  0*2  lom.  Surface  with  low  inflations 
about  outer  ends  of  primary  rays,  outer  edge  of  highest  zone  concaye 
between  processes,  aorupt,  a  flat  leyel  elliptical  area  at  outer  end  of 
each  compartment.  Central  rosette  1/20  or  diam.  broad.  Markings, 
apiculi  numerous.  Primary  rays  with  markmgs  increasing  still  more 
towards  processes.  Processes  6,  insertion  1/4  of  radius  ^m  circum- 
ference, smalleri  constriction  submedian,  length  about  twice  breadth. 
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Habitat :  Sta.  Barbara  deposit  (Bae !). 

Yar.  juilandica.  A,  jutlandious  Eitton,  JooriL  QnedL  Hio.  CL, 
1885,  p.  168,  bL  xiii.  fig.  8.— Diam.  0-1175  mm.  Surface  flat  to 
about  1/6  of  radioB,  thence  primary  rays  continaed  on  same  plane  to 
proceeses,  inflations  at  outer  ends  low,  wide.  Central  space  rounded, 
about  1/23  diam.  broad.  Markings  6  to  8  in  0*01  mm.,  secondary 
oblique  rows  distinct  around  processea  Processes  4,  insertion  about 
1/3  of  radius  from  circumference,  small  hourglass-cliaped,  proxnnal 
portion  somewhat  smaller  than  distal. — ScL  AtL,  p.  zli.  fig.  5. 
A.  crux  var.  gladalis  Grun.,  Denk.  Wien.  Ak.,  1884,  p.  69,  pL  ii  (B), 
fig.  62.    8ch.  AtL,  pL  xlL  fig.  5. 

Habitat :  Fuur,  Jutland  (Eitton  I  Weissflog !). 

§  12  Speoiosl 

Sur&oe  highest  at  centre.  Markings  sometimes  pearly,  rows 
radial,  subradial  or  parallel,  interspaces  hyaline.  Primary  rays  dis- 
tinct, rarely  inconspicuous,  sometimes  slightly  elevated  above  kvel  of 
adjoining  area. 

A.  nealeetue  sp.  n. — Diam.  0*2  mm.  Sur&oe  flat  to  about  semi- 
radius,  thence  slope  to  border  gradual,  primary  rays  on  a  level  witii 
adjacent  areas.  Colour  pale  to  slaty  grey.  Central  space  irregularly 
quadrangular,  punctate,  about  1/24  of  diam.  broad.  Markings  mostly 
quadrate,  in  contact,  4  in  0' 01  nmi.,  somewhat  pearly,  interspaoes 
at  orisin  of  shorter  rows  or  as  interuptions  in  course  of  longer  rows, 
rows  deflected  slightly  at  processes,  moniliform  at  border,  secondary 
regular  concentric  bands  distinct  to  zone  of  processes.  Primarv  rays 
inconspicuous,  rows  diverging  a  little  at  their  outer  ends,  iborder 
strisd  12  in  0*01  mm.,  about  1/40  of  radius  broad,  a  dark  line  at  its 
middle  or  inner  third,  outside  of  this  striaa  more  faint  Processes 
12,  insertion  about  1/7  of  radius  from  circumference,  proximal  portion 
wider  than  more  cylindrical  distal,  constriction  slight,  free  ends 
convex,  length  2^  times  breadth. — PL  YI.  fig.  1.  At  edge  of  scar  of 
broken-off  processes  there  is  a  circlet  of  minute  puncta. 

Habitat :  Sta.  Monica  deposit  (Bae !). 

A,  tmboncUus  Grev.,  Tran&  Mic.  Soc  Lend.,  1864,  p.  9,  pL  L 
fig.  2. — Diam.  0' 095  mm.  Surface,  central  portion  flat  to  about 
semiradius  with  outer  edge  rounded  abrupt,  adjacent  area  on  compart- 
ments also  flat,  slope  to  border  steep,  primary  rays  somewhat  f^ve 
level  of  adjoining  areas.  Colour  pale  grev,  darker  about  devated  area. 
Central  space  angular,  1/19  of  diam.  oroad,  punctate.  Markings 
subquadrate,  4  in  0*01  mm.,  without  interspaces,  more  irregular  on 
raised  central  area,  decreasing  irregularly  outside  zone  of  processes, 
rows  straight  parallel,  secondary  almost  straight  rows  panJld  to  each 
other,  and  to  a  tangent  to  circumference  at  middle  of  compartments. 
Primary  rays  distinct,  rows  diverging  widely  in  a  YHshaped  manner 
on  outer  1/3  of  length,  prolonged  past  processes  to  border.  Border 
granules  8  in  0*01  mm.  Processes  7,  insertion  about  1/5  of  radius 
urom  circumference. 
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The  scar  of  broken-off  process  is  large  and  irregularly  oyaL 

Habitat :  Cambridge  deposit,  Barbadoes  (Johnson !  Norman !). 

Var.  dirttpta  Grove  &  btnrt  M.S. — Diam.  0*035  mm.  Surface 
flat  from  centoe  to  border,  primary  rays  not  eleyated.  Colour  smoky 
grey,  darker  at  border.  Centnd  space  about  1/14  of  diam.  broad. 
Markings  quadrate,  3]^  to  4  in  0*01  mm.,  rows  sometimes  subradial, 
moniliform  at  border.  Primary  rays  distinct,  rows  diyer^g  widely 
almost  &om  central  spaoa  Border  with  inner  edge  indistmci  Pro- 
cesses 6,  insertion  about  1/7  of  radius  from  circumference. — PL  YI. 
fig.  9. 

The  scar  of  broken-off  process  is  minute,  ovaL 

Habitat :  Oamaru  deposit  (Qrove  I). 

A,  luddus  sp.  n. — Diam.  0  •  1135  to  0  •  175  mm.  Surface  flat  for 
2/7  to  1/2  of  radiufi^  primary  rays  slightly  elevated,  compartments 
with  a  wide  flat  portion  at  border.  Colour  light  grey.  Centml  space 
minute,  about  1/65  of  diam.  broad.  Markings  polygonal,  4  in  0' 01 
mm.,  rows  radial,  in  wide  curves  towards  and  around  processes. 
Primary  rays  distinct,  rows  with  markings  larger  in  outmr  than  in 
inner  half,  mverging  but  slightly  at  outer  ends.  Border  strisB  irregu- 
lar, 5  to  8  in  0  *  01  mm.,  inner  edge  irregular.  Processes  8,  insertion 
about  1/4  to  1/5  of  radius  from  circumference,  proximal  portion 
smaller  than  round  knob-like  distal;  clear  space  at  base  araent — 
PL  V.  fig.  3. 

Habitat :  Barbadoes  deposit  (Hanwell !  Grove  1). 

A.  eoronatvs  Grove  MS. — ^Diam.  0*0925  mm.  Surface  flat  for 
about  1/4  of  radius,  thence  sloping  slightly  to  zone  of  processes, 
ahnost  flat  around  border.  Primary  rays  on  a  level  with  adjacent 
areas.  Colour  subhyaline,  darker  at  centre  and  processes.  Central 
space  indistinct.  Markings  polygonal,  5  in  0*01  mm.  on  central 
portion,  8  to  10  in  0 '  01  mm.  nrom  zone  of  processes  to  border,  without 
interspaces ;  rows  straight,  radial.  Primary  rays  inconspicuous,  the 
rows  in  contact.  Bolder  indistinct,  about  l/l9  of  radius  broad. 
Processes  9,  11/19  of  radius  from  circumference,  proximal  portion 
small,  distal  knob-Uke ;  clear  space  at  their  base  large. 

Habitat :  Jackson's  Paddock,  Oamaru  (W.  J.  Gray !). 

I  am  unacquainted  with  '*  Aulacodiscus  califomicus  Bail.  Coll." 
recorded  by  Habirshaw  in  the  second  edition  of  his  Catalogue.  The 
name  is  omy  recorded  here,  and  remains  a  nomen  nudum. 

Auliscus  sculptus  Bal&  and  Eupodiscw  radiatus  Bail  were  in 
error  printed  in  Brightwell's  paper  (Quart.  Joum.  Mia  Soc.,  1860, 
p.  94)  as  species  of  Aulaeodiscus,  out  the  errors  were  corrected  in  the 
errata  on  p.  139  of  the  same  volume. 

The  valve  from  the  Barbadoes  deposit,  placed  doubtfully  by 
Greville  in  Atdacodiscus  as  A  (?)  paradoxus  (Trans.  Mic  Soc.  tx>na, 
1863,  p.  72,  pi.  V.  fig.  18),  was  subsequently  referred  by  him  to 
OmphalopeUay  and  recorded  as  such  in  the  copy  of  his  memoir  in  the 
possession  of  Mr.  Kitton.  It  is  really  a  species  of  the  genus 
Actinoptychus. 
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Abtifioial  Est. 

1.  Oatline  polygonal polygonm. 

M      circular       2 

2.  ProceflBen  absent      3 

f,        proeent 4 

3.  Primary  rays  indistinct,  markings  roond,  interspaoes  hyaline    mupoetef. 

„  ,,     distinct,  markings  polygonal,  in  contact  ..      ..     apediodiatui. 

4.  A  pnmiinent  broad  oresoentic  band  on  peripljoral  aide  of 

prooeases      Kitttml 

No  such  band 5 

5.  8urfiBoe  flat  to  border      6 

„         „  .  to  sone  of  proceases 7 

„         M    from  centre  for  a  portion  of  radius  within  zone 

of  processes,  centre  not  depressed      8 

„       depressed  at  centre 9 

6.  A  hyaline  band  at  enter  edge  of  central  spaoe  with  short 

extensions  into  apices  of  compartments;   markings  unre- 

solfed exigwu. 

No  such  band ;  markings  polygonal,  mluute  but  larger,  clear 

area  at  base  of  processes  laree         barhademU, 

7.  Beticnlum  coarse,  meshes  racUal,  primary  rays  undifferenti- 

ated; opa^ne Argn$, 

Meshes  withm  procesaes  large,  rounded,  ontermost  band  much 
larger  than  the  others,  with  division  lines  radial.    Marlringiy 

more  distinct,  frequently  oval  and  oblique Thmniu 

No  reticulum ..      .. 10 

10.  Apiculate ;     primary   rays   distinct ;     processes    houi^glass- 

shaped,  dear  spaoe  at  their  base  minute       $eaher. 

Non^piculate 11 

11.  A  dark  band  at  zone  of  processes  more  sharply  defined  on 

inner  than  on  outer  side ;  primary  rays  distinct ;  processes 

small,  subcylindrical,  clear  space  at  their  base  absent . .     . .  Sturtiu 

Nosnchband 12 

12.  Markings  concentric       Browneiu 

„         non-concentric ..     ..  13 

13.  Maikmgs  rounded  with  punctate  interspaces 14 

„  round,  granular,  interspaces  hyaline;  central  space 
absent;  striated  border  wide;  processes  nu- 
merous (14)        mmuius, 

„        polygonal,  without  interspaces 15 

14.  Proce«es  uirge,  faint  spaoe  at  base  punctate;  lorid Ckmberi, 

„  with  spaoe  at  base  semicircular,  hyaline;  valve 
transparent,  edge  of  central  area  some\»hat  con- 
cave between  processes    ..     ..     • hyaUnui, 

M        minute,  space  at  their  base  absent     Beeverix. 

15.  Processes  minute,  subdavate,  clear  space  at  their  base  absent . .     degcau, 

„         larger,  subcylindrical,  free  ends  truncate,  space  at 

their  base  small compadui, 

M        large,  with   median   constriction,   and   free   ends 

rounded ;  border  hyaline parvulut, 

M  small,  constriction  wide,  median,  clear  spaoe  at  their 
base  small,  outline  of  central  portion  of  valve 
concave  outwards  between  processes      promtasfif. 

8.  A  basin-like  deep  depression  at  middle  of  compartments . .     . .     exottvaimt. 
Depression    wide,    shallow;    markings  in  interrupted   rows 

arranged  in  radial  &sciculate  patches  with  wide  irregular 

hyaline  radial  interspaces aaUu$. 

A  clear  angular  zone  a  short  distance  within  processes    . .     . .  pcUeiu, 

No  such  depression  or  clear  zone 16 

16.  Without  laige  cuneate  inflations 17 

Such  inflations  present 18 

17.  Processes  large,  proximal  portion  much  smaller  than  distal, 

inserted  far  in  on  valve,  dear  space  at  their  base  large,  border 

strife  puncUite     Batlrayii. 
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Prooesses  small  or  minute 19 

19.  Markings  quadrate,  pearly,  concentric  on  elevated  area  ..      ..  negledus, 

„      non-conoontric       20 

20.  Markhigs  rounded  with  brown  central  dot,  rows  on  compart- 

ments parallel    pukher, 

„       rounded  in  wide  rows  with  hyaline  interspaces, 

towards  centre  polygonal        * ..  dUpenm, 

„       angular,   rows   parallel,  primary  rays  with  rows 

diverging  widely  at  outer  ends       .. umbonatus, 

„       polygonal,   not    pearly,    processes   with   proximal 

portion  smaller  than  distal,  primary  rays  diverging 

but  slightly        lueidus. 

„       pologonaT,  not  pearly,  processes  placed  near  the 

semiradins  with  large  clear  space  at  their  base, 

central  space  indistinct eoronatua, 

„       in  radial  rows  or  irregular 21 

21.  Markings  on  elevated  portion  large,  round,  irregularly  placed, 

outside  of  this  much  smaller  and  radial;    pro- 
cesses with  wide  shallow  constriction     prohabilis, 

n       more  equal ;  primary  rays  distinct     22 

22.  Markings  round,  interspaces  hyaline;  processes  with  sharp 

median  constriction simplex, 

„       polygonal,  without  interspaces 23 

23.  Markings  small  ^6  in  O'Ol  mm.);  primary  rays  cruciform; 

processes  with  free  ends  protuberant      concinnus. 

Markings  larger  ^4  in  0*01  mm.);  processes  clavate,  free  ends 

simply  rounded ..     ..  radtbstM. 

Markings  still  larger  (2  to  8  in  0*01  mm.);  processes  with 

sharp  median  constriction,  and  no  dear  space  at  their  base  ceUtUosua. 
18.  InflatioDs  wide,  cuneate,  sides  convex,  inner  ends  sharply 

circumscribed ..  formotuB, 

Inflations  with  inner  ends  merging  into  raised  central  area    . .  24 

24.  Inflations  rising  gently  on  inner  portion,  steeply  near  processes  matmnotus, 

„         more  uniform 25 

25.  Bows  parallel  on  compartments,  valves  transparent         ..     ..  gracilU. 

n     radial      26 

26.  Primary  rays  on  a  level  with  central  area,  cruciform,  more 

conspicuous  than  rest  of  valve,  sides  of  inflations  indistinot  qwidran». 

Primary  rays  rising  sUghUy  outwards 27 

27.  Inflations  long,  sides  convex,  more  conspicuous  in  outer  portion 

where  the  oblioue  markings  are  distinct      JantBchii, 

Inflations  with  sides  more  straight,  the  oblique  markings  less 

obvious        28 

28.  Markings  rounded,  processes  narrow,  cylindrical      if^kOui. 

„        polygonal,  processes  with  a  constriction 29 

29.  Non-apiculate earruiheniantta, 

Apiculate 30 

90.  Outer  ends  of  inflations  sharply  defined      81 

n  »9  merginggradually  into  peripheral  area  82 

81.  Proximal  portion  of  processes  larger  than  distal,  markings  sub- 

pearly,  protuberances  on  border  large    einehu. 

Proximal   portion  of  processes  mudi  smaller  than   distal, 

markinn  more  deUcate Petenii, 

82.  A  distincUy  defined  broad  apiculate  zone  at  border,  apiculi  on 

inflations  small maeraeamu. 

Ko  such  zone,  a^dcnli  on  inflations  large auekkmdimu. 

f9  n  n  if        few,  minute       WiUii, 

9.  Non-crateriform      88 

Crateriform      84 

88.  A  prominent  deeply  serrated  ridge  on  zone  of,  and  between 

processes      LdhwewL 

Kosuchrid^ 85 

35.  A  large,  distinctly  deflned,  elliptical  or  triangular,  finely 

areolate  central  area 86 

Ko  such  area 87 
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88.  Primary  rays  short,  V-Bhaped,  markings  small $eptv$. 

„         „    obsolete,  markings  largw  and  more  peariy..     ..  SdurndtiL 

87.  A  reticnlmn      88 

Noretioulom 89 

88.  Hesbes  large,  nne^nal,  often  imperfect,  with  one  distinct  band 

at  border,  markings  mostly  oval  and  oblique       rdicidabu. 

Markings  round 40 

40.  Meshes  smaller,  subregular,  in  concentric  bands,  a  few  bands 

at  border  well  defined,  absent  from  most  elevated  xone      . .  SogenH. 
Meshes  most  evident  and  soale-like  on  flat  peripheral  portions 

of  compartments Orunowii. 

89.  Inflations  absent  or  slight 41 

„         present,  low,  mammiUate  beneath  processes    ..     ..  42 

41.  Process  laige,  proximal  portion  much  smaller  than  disfcsl,  dear 

space  at  base  well  marked ;  a  central  rosette       mtOittiantu, 

No  rosette 43 

48.  A  shuply  defined  polynmal  area  firom  centre  to  processes,  its 

enter  edge  steep  and  sides  straight  across  compartments  . .  teeedeM, 

Markings  large,  orilliant,  with  distinct  central  or  unilateral 

dot,  processes  with  well-marked  clear  space  at  their  base  . .  margaritaomi$. 

Markings  smaller,  less  brilliant,  the  rows  at  middle  of  compart- 
ments together  forming  an  inconspicuous  cross;  primary 
rays  cruciform  with  slight  inflations  at  outer  ends;  pro- 
cesses small,  with  clear  space  at  base  minute       crvx. 

Most  elevated  zone  at  processes  narrow  angular      44 

44.  With  prominent,  hyaline,  irregular,  radial  spaces  on  most 

elevated  zone      radiahu. 

No  such  spaces        45 

45.  Marking  round,  large,  distinct      HuUoniu 

„       polygonal,  small,  indistinct,  valve  transparent ..     ..  pdllidn$. 

42.  Processes  long,  narrow,  cylindrical      onueiitM. 

„       conical,  large,  outer  edge  of  sculptured  area  undulate  iniimiesosM. 

„       with  lateral  median  constriction 46 

46.  Markings  in  regular  concentric  bands orienialit. 

No  such  bands 47 

47.  Markings  in  irregular  angular  suboonoentric  bands  towards 

centml  space ;  primary  rays  indistiDct affinU, 

No  such  bands ;  primary  rays  well-marked,  more  opaque      ..  areg<mu$. 

84.  Primary  rays  on  a  level  with  adjoining  surface kiucellifanui. 

„         „    raised  on  inflations 48 

48.  A  distinct  lobe  at  sides  of  outer  ends  of  inflations rohdu$. 

No  such  lobes 49 

49.  Oonspiouous  bent  subradial  or  oblique  irregular  interspaces  on 

outer  portion  of  valve ;  outer  ends  of  inflations  bounded  by 

prominent  dark  curved  lines ..  anthoide». 

No  such  interspaces        50 

50.  Coralloid  markings  on  sides  of  inflations greviUeanma. 

No  such  markings 51 

51.  Most  elevated  zone  sharply  defined,  narrow  angular       ....  52 

„            „         less  sharply  defined,  sometimes  wide       ..  53 

52.  A  reticulum  evident       ttiperbtts. 

„          just  visible        aUenuatui, 

No  reticulum,  irregular  ridges  on  infiations arekangeUkiamu^ 

58.  Processes  with  proximal  portion  rounded,  distal  oylindricid    ..  tptietabUia. 

„      biconvex  on  each  side 54 

54.  Slope  of  primary  rays  from  highest  zone  to  processes  steep ; 

interspaces  punctate anguUUn», 

Blope  of  primary  rays  from  highest  zone  to  processes  gentle; 

mterspaces  byalme deeorw. 
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VII. — The  Foraminifera  of  the  Bed  Chalk. 

By  H.  W.  BuBBOwSy  G.  Dayibs  SHESBOBNy  and  Bev.  G.  Bailey. 

CBead  9th  May,  1888.) 

In  1859  the  Key.  Pro£  WUtehire  in  a  paper  "On  the  Red  Chalk 
of  England,"*  read  before  the  Geologists'  Association,  quoted  and 
figured  (pi.  iL  fig.  8)  one  species  of  Foraminifer  {Crktellaria  rottdcUa 
d'Orb.)  as  oecnring  in  the  red  chalk  of  Speeton.  In  the  following 
year  Major-General  Emmett  in  "  Notes  on  the  Bed  and  White  Chalk 
of  Yorkshire,"  t  gav®,  on  the  authority  of  Messrs.  W.  K  Parker  and 
T.  K  Jones,  the  following  species  i—Ohbifferina  buUoides,  Textvlaria 
pygmesa^  Botalia  ammanaides,  DerUcUina  eommtmis,  Cristdlaria 
rattUata.  ^ 

Professor  Blake,t  speaking  of  the  chalk  of  Yorkshire,  mentions  the 
occurrence  of  minute  nollow  spheres,  but  says  that  he  has  ''  not  been 
able  definitely  to  find  any  apertures  in  them,  otherwise  they  look  like 
the  Orbulina  universal  abounding  to  the  extinction  of  all  other 
Foraminifera."  Parker  and  Jones  m  Emmett's  note  above  mentioned 
had  noticed  this  also  in  the  red  chalk,  and  suggested  the  minute 
chambers  were  "  separate  cells  of  Qhbigerina  and  D&rUalina,  the  former 
predominating." 

The  Mem.  GeoL  Survey  published  in  1880  on  "The  Geology  of 
Scarborough  "  mentioned  Gristdlaria  rotuUUa  Lam.  as  occurring  in 
the  red  chalk  of  Spneeton. 

Mr.  Whitaker  in  the  list  of  fossils  of  the  red  chalk,§  quoted  two 
species  from  the  Hunstanton  red  chalk,  CristeUaria  rotutcUa  Lam., 
and  Olcbigerina  cretacea  d'Orb. 

Thus  up  to  date  only  six  species  of  Foraminifera  have  been  noted 
from  the  red  chalk  of  England. 

For  some  years  we  have  been  working  independently  on  this 
subject,  and  the  combined  result  shows  an  miportant  addition  to  the 
previously  recorded  species.  These  will  form  the  subject  of  a  joint 
paper  to  be  issued  Portly,  and  for  which  the  drawings  are  already 
prepared. 

The  following  is  a  provisional  list  of  the  forms  in  our  collections 
already  determined,  a  number  of  somewhat  obscure  specimens  re- 
maining to  be  finally  examined. 

Spiroloculina,  2  spp. 

MiUolina  spp. 

Trochammma  cretacea  ?  Beuss. 

„  gordialis  P.  &  J. 

„  incerta  d'Orb. 

*  Syo,  London,  1859.  t  Geologist,  1860,  pp.  419-20. 

t  Proo.  GeoL  AaBoc.,  v.  (1877)  p.  266. 

I  Proo.  Norwich  Geol.  Soo.,  L  pt.  yii.  (1883). 
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Textularia  agglutinans  d'Orb. 

„        (Froroporus)  oomplanata  Beoss. 

»        pygmaea  Reuas  fide  P.  &  J- 

„        trochns  d'Orb. 

„        turris  d'Orb. 
Vemeuilina,  2  spp. 
Spiroplecta  biformis  P.  &  J. 
Gaudryinasp. 
Bulimma  afianis  d'Orb. 
„        Presli  Beoss. 
Bolivina  textnlarioides  Benss, 

Plenroetomella  altemans  Schw. 

,,  subnodosa  Beoss. 

Lagena  apicidata  Beoss. 
„      (w.). 
,,     aspera  Beoss. 
„     globosaMontt 
„     IflBvis  Montf. 
„     marginata  W.  &  B. 
„     cincto  Seg. 

Nodosaria  (Glaiidolina)  IsBvi^ta,  d'Orb. 
^^  ^  obtosissima  Beoss. 

„         radicola  Lmn. 

calomorpba  Beoss. 
limbata  d'Orb. 
,j         longiscata  d'Orb. 
obecora?  Beoss. 
oligostegia  Beoss. 
,,         ^smatica  Beoss. 
Nodosaria  (Dentalina)  abnonnis  Beoss. 
brevis  d'Orb. 
commonis  d'Orb. 
solota  Beoss. 
Lingolina  carinata  d'Orb. 
Frondicolaria  Archiaciana  d'Orb. 
,,  biformis  Marsson. 

,,  gaolidna  Beoss. 

Rhabdogoniom  tricarinatum  d'Orb. 
Yaginoliua  argota  Beoss. 
,,         eorynota  Beoss. 
„         recta  Beoss. 
,,         legomen  linn. 
Cristellaria  crepidola  P.  &  M. 
coltrata  Montfl 
gibba  d'Orb. 
Marckii  Beoss. 


>9 


9>  M 


>9 
9f 
99 


Digitized  by  VjOOQIC 


The  Foraminifera  of  the  Bed  Chalk.    By  B.  W.  BwrrowB^  dtc.    385 

Gristellaria  rotulata  Lam. 

„  4  spp. 

Polymorpliina  amygdaloides  Beiuss. 
ribba  d'Orb. 
„  norrida  Beuss. 

„  lactea  W»  &  J.  (elongate  var.). 

XJvigerina  sp. 
Bamulina  acoleata  d*Orb. 
Globigerina  bnlloides  d'Orb. 
H        (var.) 
„  cretacea  d'Orb. 

^  LinnaBana  d'Orb. 

Orbnlina  nniyersa  d'Orb. 
Planorbnlina  ammonoides  Beiiss. 
Tnmcatnlina  sp. 
Pnlyinulina  Menardii  d'Orb. 
Discorbina,  2  spp. 
Nonionina  sp.  • 

Polystomella  maoella  F.  &  M. 
„         subnodosa  Miinsb 

By  &r  the  greater  nmnber  of  the  aboye-named  species  are  of 
comparatiyely  large  size,  and  come  from  Speeton ;  a  table  showing 
distribution  will  be  giyen  in  the  paper. 
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SUMMARY 

or  CUBBEMT  BBSBAB0HB8  BELATINO  TO 

ZOOLOGY    AND    BOTANY 

(prtncipcMy  Iiwertebraia  and  Crypiogamia\ 

MICROSCOPY,  &c., 

INCLUDING  OWGINAL  COMMUNICATIONS  FROM  FELLOWS  AND  OTHERS.' 


ZOOLOGY. 

A.    VBBTEBBATA  I—Embryology,  Histology,  and  G^eneral. 

a.  Bmbryology.t 

Spermato^eneds  of  Har8npiaLi4 — ^^'  0.  M.  Ftirst  has  had  the 
rare  opportunity  of  studying  the  spermatogenesis  of  marsupials.  The 
testes  which  he  has  sectioned  were  those  of  Meiachirw  quica  and 
Phascogale  albrpe$.    His  chief  results  are  as  follows : — 

The  seminal  canals  contain  two  main  forms  of  cell — ^the  seminal 
and  the  marginal  cells.  The  latter  haye  no  direct  r6le  in  spermato- 
genesis. The  former  exhibit  three  stages — (a)  the  primitiTO  oiolls  (S^) 
(Samenstammzellen),  which  giye  origin  by  diyision  to  (6)  the  sperm- 
mother-cells  (S^)  (Samenmutterzellen),  which  divide  by  karyokinesis  to 
form  (c)  the  sperm-daughter-cells  (Samentochterzellen  (S*"},  which  giye 
off  a  polar  body  and  form  spermatozoa  (S).  The  first  are  peripheral^ 
the  second  move  centrewards,  the  third  are  median  and  oentraL  The 
cells  and  spermatozoa  lie  in  tiers  aud  rows,  each  of  which  exhibits  coUb 
of  the  same  stage.  Deyelopment  proceeds  from  the  periphery  inwards, 
and  a  complete  series  may  be  observed  in  successful  sections.  In  the 
sperm-daughter-cells  (S"")  the  nucleus  undergoes  polar  differentiation,  a 
cap  is  formed,  a  polar  body  is  extruded  at  &e  tiul  end  (opposite  to  the 
cap),  then  maturation  proceeds  apace. 

The  nucleus  elongates  and  grows.  The  diffusely  stained  contents 
exhibit  well-defined  chromatin-granules.  These  aggregate  along  with 
adjacent  achromatin  and  are  drawn  to  the  cap.  The  nuclear  membrane 
is  invaginated.  The  chromatin  is  disposed  at  the  cap  and  tail  poles. 
The  cap  becomes  flat  and  is  finally  thrown  ofL  The  chromatin  nuclear 
substance,  continuous  with  that  of  tiie  head,  is  prolonged  in  a  fine  thread 
at  the  tail  end.  The  cellular  substance  is  lost.  Nuclear  substance  alone 
is  left ;  a  spiral  thread  occurs  only  provisionally.     The  sperm  consists  of 

*  The  Society  are  not  intended  to  be  denoted  by  the  editorial  <<  we,"  and  they  do 
not  hold  tbemselveB  responsible  for  the  views  of  the  authors  of  the  papras  noted, 
nor  for  any  claim  to  novelty  or  otherwise  made  by  them.  The  object  of  this  part  of 
the  Journal  is  to  present  a  summary  of  the  papers  as  actually  pMiahedy  and  to 
describe  and  illustrate  Instruments,  Apparatus,  &c.,  which  are  either  new  or  have 
not  been  previonsl;^  described  in  this  country. 

t  This  section  includes  not  only  papers  relating  to  Embxrology  properly  so  called, 
but  also  those  dealing  with  Evolution,  Development,  and  Beproduotion,  and  allied 
subjects. 

X  Arch.  f.  Mikr.  Anat.,  xxx.  (1887)  pp.  836-65  (3  pis.). 
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a  chromatin  portion  forming  bead  and  axial  filament.  This  is  nncoTered 
on  the  upper  sorfaoe  of  the  head,  but  enyeloped  farther  down,  and  in  the 
tail  by  an  achromatin  or  parachromatin  sheath. 

First  Branchial  Cleft  of  Chick.*^Mr.  F.  P.  Mall  finds  that  on  the 
fonrth  day  of  inonbation  four  small  tubercles  are  formed  round  the 
ventral  h&i£  of  the  first  branchial  groove ;  these,  the  colliculi  branchiales 
extemi,  mark  the  beginning  of  the  external  ear ;  a  little  later  a  sack-like 
process,  the  canalis  tubo-fympanicus,  grows  from  the  lateral  aboral  part  of 
the  branchial  pocket,  and  forms  the  primitive  drum-cavity.  From  the 
aboral  end  of  the  second  arch  an  embryonic  operculum  projects  over  the 
third  and  fourth  arches ;  the  operculum  and  the  main  part  of  the  second 
arch  unite  with  their  fellows  of  the  opposite  side  to  form  a  horseshoe 
hoop  around  the  ventral  part  of  the  neck.  Before  this  is  well  formed,  the 
two  colliculi  branchiales  extemi  of  the  second  arch  separate  from  the 
rest  of  the  arch,  and  aid  in  forming  the  external  ear.  The  third  and 
fourth  arches  form  a  depression  whi<m  is  closed  by  the  operculum  blend- 
ing with  the  thoracic  walL  The  tympanic  membrane  is  formed  by  the 
membrane  of  His.  From  the  dorsal  part  of  the  cleft  an  involution  of 
ectoderm  extends  to  the  ganglion  of  the  fstcial  nerve  and  blends  with  it ; 
this  involution  is  one  of  £e  rudimentary  branchial  sense-organs,  described 
by  Van  Wijhe,  Froriep,  and  Beard. 

Attachment  of  the  Blastoojyst  to  the  ITterine  Wall  in  the  Batf — 
Prof.  E.  van  Beneden  has  studied  in  Vewertilio  murimu  the  attachment 
of  the  embryo  to  the  mucous  membrane  of  the  uterus.  He  gives  a  brief 
description  of  the  uterus  and  of  the  successive  relations  of  the  ovum,  but 
devotes  most  attention  to  histological  facts  connected  with  the  attachment 
of  the  blastocyst 

(1^  The  uterine  epithelium  degenerates  completely.  It  disappears 
over  tne  entire  cavity  of  the  uterus.  It  cannot  therefore  have  any  share 
in  the  formation  of  the  maternal  portion  of  the  placenta. 

(2)  In  VespertUio  murinus,  the  uterine  glands  have  no  relation  to  the 
placenta.  They  are  wholly  absent  in  that  portion  of  the  mucosa  which 
corresponds  to  the  placental  ring  of  the  blastocyst.  In  the  animal  under 
consideration  there  can  be  no  question  of  the  absorption  by  the  placenta 
of  a  glandular  secretion,  spoken  of  as  uterine  milk  in  other  mammals. 

(3)  At  a  very  early  stage  in  development,  while  the  embryo  is  still 
two-layered  throughout,  before  the  formation  of  the  primitive  line  or 
placental  villosities,  there  obtains  throughout  the  entue  extent  of  the 
placental  ring  so  intimate  a  union  between  the  embryonic  epiblast  and 
the  modified  uterine  mucosa,  that  it  is  difficult  to  distinguish  the  boundary 
between  maternal  and  embryonic  tissues. 

Embryolo|7  of  Anolis.^ — Mr.  H.  Orr  has  investigated  the  embry- 
ology of  Anolts  zagreei.  He  finds  that  the  notoohord  extends  forward  in 
the  head,  along  the  line  of  the  cranial  fiexure,  and  ends  in  a  mass  of 
fused  hypoblast  or  epiblast,  which  forms  the  dorsal  part  of  the  oral 
fusion.  From  the  hypoblai^c  portion  of  this  mass  of  cells  the  head 
cavities  arise ;  they  retain  for  a  considerable  time  their  median  con- 
nection with  the  anterior  end  of  the  notochord«  The  relation  of  the 
anterior  end  of  the  notochord,  the  head-cavities,  and  epiblast,  precludes 

*  Johns-HopkinB  Vniy,  Circulars,  viL  (1888)  p.  88. 

t  Bull.  Acad.  B.  Soi.  Belg.,  xv.  (1888)  pp.  17-26, 1  pi.  (not  appended). 

X  Johna-Hopkins  UnlT.  Chroulars,  vii.  (1888)  p.  38. 
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in  this  case  the  sappoBition  of  a  pre-oral  intestine,  and  seems  to  argue 
against  the  theory  that  Tertebrates  onoe  had  a  more  primitiTe  moath 
plaoed  anteriorly  to  that  which  they  now  possess.  Previous  to  the 
development  of  any  white  matter  in  ttie  brain  six  symmetrical  swellings, 
separated  by  sharp  lateral  constrictions,  appear  in  the  hind-brain ;  these 
are  homologous  with  the  medullary  folds  found  by  Euppfer  in  osseous 
fishes ;  in  the  lizard  they  give  rise  to  the  jroots  of  the  fifth,  sixth,  com- 
mon root  of  seventh  and  eighth,  and  roots  of  the  ninth  and  tenth  nerves ; 
it  is  proposed  to  call  these  swellings  neuromeres.  About  the  time  of 
disappearance  of  the  neuromeres,  nerve-fibres  begin  to  appear  as  lateral 
bands  of  longitudinal  fibres  passing  along  the  lateral  external  snr&ce  of 
the  spinal  cord  and  brain,  and  uniting  in  a  single  band  on  the  morpho- 
logically anterior  sur&oe  of  the  brain  immediatelv  ventral  to  the  optic 
stalks.  The  fibres  of  the  optic  nerve  appear  on  the  internal  sur&ce  of 
the  eye-cup,  and  on  the  anterior  sarfiftce  of  the  hollow  of  the  stalk ;  they 
differ  from  the  fibres  of  all  other  nerve-roots  in  not  being  developed  as 
polar  outgrowths  of  the  cells. 

Shortly  after  the  first  appearance  of  lateral  bands  of  fibres  a  second, 
system  begins  to  develope  as  polar  outgrowths  of  the  cells  lying  just 
internal  to  the  lateral  band;  tliey  extend  ventrally,  and  form  a  con- 
tinuous ventral  commissure,  which  ends  at  the  point  where  the  floor  of 
the  midbrain  merges  into  the  infundibulum.  About  the  same  time  the 
commissures  of  the  anterior  part  of  the  brain  begin  to  develope ;  they 
are  all  morphologically  dorsal,  and  are  nearly  similar  in  their  develop- 
ment. The  author  has  obtained  essentially  the  same  result  with 
urodelous  and  anurous  Batrachians. 

Development  of  Fetromyzon.*— Dr.  W.  B.  Scott,  in  the  present 
memoir,  deals  only  with  the  development  of  the  nervous  system  and 
sensory  organs  of  Petromyzon,  He  finds  that  the  upper  lip  rotates 
through  an  arc  of  180%  and  this  has  a  great  effect  on  the  development 
of  the  anterior  organs  of  the  head.  In  the  freshly  hatched  larva  the 
brain,  and  especially  the  fore-  and  mid-parts,  are  exceedingly  small,  in 
correlation,  no  doubt,  with  the  undeveloped  condition  of  the  sense- 
organs  during  the  greater  part  of  larval  life.  The  cranial  flexure  is 
always  slight,  and  is  partly  corrected  by  a  rotation  in  the  opposite 
sense.  The  hemispheres  arise  as  an  unpaired  solid  mass,  and  the 
olfactory  lobes  are  formed  from  them.  The  infundibulum  is  a  diverti- 
culum of  the  thalamencephalon,  which  is  at  first  single,  but  afterwards 
divides  into  lobus  and  saccus ;  the  epiphysis  arises  as  in  other  verte- 
brates, and  soon  exhibits  its  character  as  an  optic  vesicle,  but  has  no 
lens ;  the  primary  gives  rise  to  a  secondary  vesicle  which  enters  into 
close  relations  with  the  left  ganglion  habenuls;  the  changes  in 
characters  and  relations  which  it  undergoes  suggest  tiiat  it  has  acquired 
some  secondary  character  of  importance,  but  what  that  is  cannot  be 
guessed.  The  right  ganglion  habenulfe  is  from  the  first  much  larger 
than  the  left ;  the  former  comes  to  project  above  the  roof  of  the  brain, 
and  the  latter  divides  into  two  portions  which  are  connected  by  a  fibrous 
stalk. 

The  pituitary  body  is  derived  from  the  epiblast  of  the  surface  of  the 
head  in  close  connection  with  the  olfactory  involution ;  Dr.  Scott  be^ 
lieves  that  this  connection  is  secondary ;  the  morphology  of  this  structare 
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is  disonssed  at  some  length,  and  it  is  believed  to  be  the  rudiment  of  a 
canal  whidi  once  opened  on  the  surface  of  the  head.  In  correlation  with 
the  retarded  development  of  the  eyes  the  optic  lobes  do  not  appear  till 
late  in  larval  life.  The  cerebellum  is  formed  from  the  posterior  wall  of 
the  dorsal  fold  between  the  mid-  and  hind-brains,  and  long  remains  very 
minute.  The  spinal  cord  in  the  later  embryonic  and  early  larval  stages 
is  like  that  of  the  higher  vertebrates ;  the  characteristic  flattening  is 
effected  during  larval  iSe. 

The  peripheral  nerves  are  developed  much  as  in  Selachians;  the 
olfSactory  nerves  are  originally  paired,  and  the  optic  are  at  first  remark* 
able  for  their  great  length ;  the  trigeminal  has  two,  and  the  facial  has 
one  ganglion  formed  from  the  skin. 

The  epidermal  sense-organs  of  the  head  and  lateral  line  are  not 
developed  in  connection  with  the  ganglia  of  the  cerebral  nerves,  or  witii 
the  lateral  nerve,  but  at  a  later  stage ;  this,  however,  is  looked  upon  as 
a  secondary  process.  The  olfactory  organ  is  at  first  ventral  in  position, 
and  is  always  single  and  median ;  ihe  rotation  of  the  upper  lip  brings 
the  opening  to  the  dorsal  side  of  the  head,  and  it  was  probably  this 
condition  which  produced  the  coalescence  of  the  primitively  paired  nasal 
pits.  A  glandular  organ,  resembling  that  of  Jacobson,  but  having  no 
communication  with  the  mouth,  is  formed  from  the  postero-inferior 
portion  of  the  nasal  involution.  The  eye  is  formed  as  in  other  verte- 
brates, but  is  remarkable  for  the  very  small  part  of  the  primary  optic 
vesicle  which  gives  rise  to  the  retina ;  the  retinal  elements  appear  only 
just  before  metamorphosis,  and  no  cornea  is  present  in  ttie  larva ;  the 
lens  is  probably  of  mesoblastic  origin.  The  ear,  in  its  early  stages,  is 
like  that  of  other  vertebrates,  and  we  first  divergencies  appear  in  the 
young  larva.  There  is  no  trace  of  the  horizontal  semidroular  canal ;  the 
vestibule  is  divided  imperfectly  into  chambers,  and  a  median  appendix 
is  formed.  This  organ  is  relatively  better  developed  in  the  larva  than 
either  nose  or  eyes,  and  does  not  undergo  such  marked  changes  at 
metamorphosis.  Dr.  Scott  considers  that  the  sense-organs  of  Feiromyzon 
do  not  show  degeneration,  but  rather  retardation  of  development.  There 
are  certain  minor  peculiarities  which  appear  to  have  been  acquired 
within  the  Cydostomatous  phylum,  but  tiiey  cannot  be  regarded  as 
degenerate ;  such  are  the  union  of  the  nasal  pits,  and  the  development 
of  the  naso-palatal  canal;  the  peculiar  structure  of  the  retina;  the 
absence  of  the  horizontal  semicircular  canal,  the  division  of  the  vestibule 
into  chambers,  and  the  presence  of  the  auditory  appendix. 

Development  of  Torpedo  ocellata.*— Fh>f.  A.  Swaen,  in  the  first 
part  of  his  memoir,  deals  with  the  formation  of  the  gastrula,  of  the  meso- 
blast,  and  of  the  notochord  in  Torpedo  oceUata,  He  finds  ^t  the  meso* 
blast  arises  throughout  the  blastoderm  from  a  mixture  of  epi-  and 
hypoblastic  cells.  In  the  anterior  part  it  arises  from  the  special  cellular 
zone  which  connects  the  epiblast  and  hypoblast ;  in  the  posterior  part  it 
arises  indirectly,  in  the  sense  that  the  zone  of  cells  commences  by  forming 
a  special  layer  (the  secondary  hypoblast),  from  which  alone  the  mesoblast 
takes  its  origin.  The  notochord  is  found  to  be  developed  from  the  endo- 
blast  of  the  digestive  tube,  on  the  roof  of  which  a  notochordal  groove  is 
first  formed.  The  epithelial  cells  of  the  groove  are,  in  consequence  of 
their  orientation  around  the  notochordal  axis,  partly  isolated  from  the 
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rest  of  the  walL  The  epithelial  cellB  in  the  neighbourhood  paas  from 
without  inwards,  and  lie  below  the  cord,  where  they  gradually  become 
isolated.  Hie  dorsal  wall  of  the  embryo  is  developed  as  in  Amphioxut, 
The  epithelinm  which  forms  the  upper  wall  of  the  cavity  of  the  gastmla 
gives  rise  to  the  two  halves  of  ihe  mesoblast  and  to  the  notoohord,  just 
as  in  Anf^huKDus. 

3,  Kigtology.* 

Hervons  System  of  Amphioxiuut — ^^  ^  Bohde  has  made  an  investi- 
gation into  the  stractnre  of  the  nervous  system  of  Ampkioxua,  and  finds  a 
dose  resemblance  between  it  and  that  of  the  same  system  in  the  poly- 
chadtous  Sthenekds.  In  both  there  are  certain  nerve-fibres  which  are 
remarkable  for  their  great  size,  constant  position,  and  enormous  lengths. 
These  colossal  nerve-fibres  are  the  processes  of  colossal  ganglion-cells, 
which  are  placed  at  definite  distances  firom  one  another,  ipmj  at  the 
anterior  (though  rare  u)  the  brain),  and  partly  at  the  hind^  end  of  the 
central  nervous  system.  These  fibres,  which  run  from  before  backwards, 
break  up  into  an  unpaired  median  fibre  (which  is  always  the  largest),  and 
paired  lateral  fibres,  and  ^ey  are  connected  by  fine  lateral  branches  with 
the  other  nerve  dements.  In  both  forms  the  supporting  tissue  is  of 
ectodermal  origiD. 

Changes  of  Position  of  Hudeus.} — ^Herr  0.  Schultze  describes  some 
of  the  dianges  of  position  observed  in  the  nudeus.  (a)  Patme  dufpUee- 
menfo. — ^The  nudeus  may  be  pressed  to  the  surfiMW  by  accumulations  of  dif- 
ferent substances,  eg.  frt  and  mucus.  (hjAcUvediipUicemeHU. — ^Theseara 
associated  with  the  maturation  and  fertilization  of  the  ovum.  Auer- 
bach  has  described  the  rotation  of  the  nudeus  in  the  fertilization  of 
Shabdonema  nigrovmkOda.  This  is  en>lained  by  0.  Hertwig  as  due  to  tiie 
mutual  influence  of  protoplasm  and  nucleus.  Various  observers  have 
noticed  the  change  of  position  associated  with  the  extrusion  of  pdar 
globides.  Herr  Schultze  observed  this  in  the  ova  of  Amphibians,  and 
espedally  of  Siredon.  He  explains  it  in  terms  of  Hertwig^s  law,  thai 
tiie  stretching  of  the  nudeus  must  take  place  in  the  direction  of  the 
greatest  aggregation  of  protoplasm  within  the  cell.  In  mammals  a 
similar  turmng  of  the  directive  spindle  seems  to  occur,  as  the  author's 
observations  on  the  ova  of  guinea-pigs,  taken  along  with  what  Flenmiing 
has  described,  certainly  suggest. 

Chemistry  of  the  Vudeus.§ — Prof.  A.  Eossd  points  out  in  connec- 
tion with  adenin  that  the  most  recent  researches  on  the  importance  of  tiie 
nudeus  to  the  life  of  the  cdl  (especially  the  knowledge  that  when  uni- 
celldur  organisms  are  artificially  cut  into  pieces,  only  ttiose  parts  exhibit 
a  complete  regeneration  which  contaia  a  portion  of  the  nudeus),  and 
the  importance  of  the  nudeus  in  impregnation  have  given  an  increased 
importance  to  the  chemistry  of  the  nudeus. 

Among  the  chemical  substances  which  compose  the  nudeus,  adenin, 
which  has  recently  been  discovered  by  the  author,  appears  to  possess  a 
spedal  importance,  since,  on  account  of  its  composition,  OsH^N^,  it 
belongs  to  the  cyanic  group  of  bodies.    This  substance  was  obtained 

*  This  eeotion  is  limited  to  papers  relating  to  Oells  and  Fibreo. 
t  ZooL  Anzeig.,  xi.  (1888)  pp.  190-6. 
t  SB.  Phy8.-Med.  GeselL  WOrzbarg,  1887»  pp.  4-5. 
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trom  tea-leaves  in  large  quantities,  and  from  it  a  series  of  compoands, 
which  were  exhihited  as  extremely  fine  preparations;  namdy,  the 
salts  with  hydrochloric,  snlphorio,  and  nitric  acids,  as  also  some  com- 
ponnds  with  platinmn.  Adenin  was  found  to  he  extremely  resistant 
to  feehly  oxidizing  agents,  hut,  on  the  other  hand,  to  he  busily  acted 
upon  hy  reducing  agents.  The  suhstances  which  are  produced  hy 
these  means  were  not  very  well  characterized  from  a  chemical  point  of 
view.  The  author,  however,  thinks  that,  owing  to  the  ease  with  which  it 
can  he  redaced,  adenin  plays  an  extremely  important  part  in  the  physio- 
logical  action  of  the  nucleus.  When  adenin  is  reduced  in  presence  of 
oxygen  a  hrownish-hlack  suhstance  is  ohtained,  which  appears  to  he 
identical  with  the  azocuminic  acid  which  is  produced  when  hydrocyanic 
acid  is  exposed  to  the  air  for  a  long  time.  In  Qondusion,  adenin  makes 
its  appearance  in  large  quantities  under  certain  pathological  conditions, 
and  the  author  has  succeeded  in  detecting  it  in  the  urine  of  persons 
Buffering  from  leuchsDmia. 

Pathological  Structure  of  the  Cell-nucleus.*— Prof.  W.  Pfitzuer 
draws  attention  to  the  fact  that  the  lower  we  descend  in  the  animal 
kingdom,  the  nuclei  are  found  to  he  so  much  the  poorer  in  chromatin. 
The  same  holds  good  for  the  vegetahle  kingdom.  The  development  of 
chromatin  is  in  proportion  to  the  stage  of  development  of  the  cell.  In  a 
young  animal  the  nuclei  are  poorer  in  chromatin  than  in  an  older  one. 
A  small  amount  of  chromatin  is  an  indication  of  the  emhryonic  character 
of  the  cell.  Unfertilized  ova  of  animals  and  plants  show  this  poverty 
in  a  very  striking  way.  On  fertilization  an  increase  of  the  nuclear  chro- 
matin of  the  ovum  occurs  through  the  head  of  the  spermatozoon  which 
contains  a  considerahle  quantity  of  chromatin,  and  wherehy  an  increase 
in  the  vital  energy  of  the  cell  is  produced.  In  the  nuclear  chromatin 
are  seen  changes  due  to  age,  and  these  the  author  describes  in  the  comified 
epithelium  of  the  epidermis,  and  in  the  epithelium  of  the  cornea  and  of 
the  oral  cavity.  The  homy  condition  is  associated  with  degeneration 
of  the  nucleus,  the  chromatin  substance  becoming  less  refrM^tive  and 
colourable,  and  thus  disappears,  or  the  form  of  the  chromatic  nuclear 
constituents  becomes  so  altered  that  finally  it  assumes  the  form  of  so 
many  separate  lumps.  Both  processes  may  take  place  cotemporaneously. 
Secreting  cells  also  show  nuclear  degeneration.  If  the  cell-body  be  filled 
out  with  the  secretion,  the  nucleus  seems  crumpled  up,  and  the  chromatin 
packed  closer  together ;  after  evacuation  it  resumes  its  normal  appearance. 
In  most  cases  effective  work  in  a  secreting  cell  is  associated  with  consider- 
able wear  and  tear.  In  sebaceous  glands  the  nuclei  of  cells  which  line 
the  walls  of  an  acinus  show  normial  structure,  and  frequently  mitosis. 
The  cells  filling  up  the  gland  lumen,  however,  show,  and  more  clearly 
the  nearer  they  are  to  the  orifice,  appearances  which  recall  the  corneous 
cells  of  the  epidermis ;  the  nucleus  becomes  small,  round,  homogeneous, 
and  loses  in  power  of  refracting  and  of  receiving  colours,  and  finally  is 
lost  in  the  cloudy  cell-contents.  The  nucleus  of  perfect  goblet-cells 
shows  similar  appearances. 

In  the  salamander  larva  karyokinesis  of  the  red  blood-cells  takes 
place  in  the  whole  of  the  circulatory  system ;  in  the  adult  salamander,  only 
in  ^e  spleen.  In  the  blood  of  the  larva  there  are  found  also  cells  which 
show  changes  due  to  age  in  addition  to  the  fully  formed  cells.    After  the 
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nuokuB  has  divided  karyokinetioally,  it  passes  throng  the  star  and 
skein  forms  into  the  network  and  nncLeoli  form  again.  As  the  Yolome 
of  the  nnolens  diminishes,  the  chromatin  network  becomes  smaller  and 
plumper,  and  the  nnoleoli  present  in  the  majoritj  become  quite  large, 
while  owing  to  the  condensation  of  the  chromatin  network,  they  becmne 
more  and  more  imperceptible.  In  the  blood  of  adnlt  larysB  no  aotoAl 
nuclear  figures  appear,  but  nuclei  and  the  some  transition  forms  np 
to  the  homogeneous  stage,  as  in  the  larvflB.  But  here  the  atrophy 
increases  rapidly,  the  chromatin  network  becomes  coarser,  the  nucleus 
assumes  a  mulbmy  shape,  becomes  flat,  and  loses  its  power  of  refraction 
and  of  taking  up  dyes  more  and  more,  until  it  has  completely  Yanished. 
Non-nudeat^  blood-cells  are  found  in  some  animals  which  have  fasted 
for  half  a  year  and  more.  Nuclei  of  leucocytes  in  their  sites  of  prolifera- 
tion always  present  a  normal  structure,  but  outside  this,  various  changes, 
as  rarefaction  of  the  chromatin  network,  or  a  massing  together  of  it. 
If  the  leucocytes  outside  their  sites  of  formation  seem  to  divide  direcdy, 
this  is  to  be  regarded  as  a  pathological  change,  and  indeed  everywhere 
where  a  nucleus  divides  without  mitosis. 

Besides  senile  degeneration  the  nudeus  may  become  altered  from 
j>urely  pathological  conditions.  When  the  author  incised  the  snouts  of 
dogs,  rabbits,  or  guinea-pigs,  or  scratched  the  cornea  with  a  needle,  he 
found  that  the  cells  between  the  wound  and  the  regeneration  area  showed 
changes  which  resembled  those  of  senile  atrophy.  Sometinies  the 
morphological,  sometimes  the  chemical  decomposition  of  the  chromatin 
network  predominated.  In  the  nests  of  epithdioma  the  nuclei  diminiRh 
in  volume  and  then  lose  their  refractive  power  and  capacity  for  staining. 
The  difference  between  the  regeneration  of  epithelium  under  normal 
circumstances  and  in  inflammatory  and  neoplastic  conditions  consists  in 
the  greater  number  of  figures  found  in  the  latter.  Secondly  (and 
principally)  the  nuclei  are  strikingly  poorer  in  chromatin  than  in  the 
healthy  parts  of  the  same  organ,  and  the  figures  correspondingly  smaller. 
Accordingly,  both  the  cells  of  malignant  tumours  and  epitheliaof  inflamed 
parts  present  similar  characters  to  those  of  embryonic  cells.  That  paror- 
sitic  disease  can  influence  cell-structure,  follows  from  the  autiior's 
observation  that  mould  fungi  a£R3ct  in  a  characteristic  and  constant 
manner  the  form  of  the  chromatin  structure  of  the  cell-nucleus. 

Segmentation  in  Axolotl.* — ^Herr  0.  Schultze  confirms  Bellonci's 
results  as  to  the  karyokinesis  of  the  first  segmentation  cells  of  the 
Axolotl. 

The  framework  of  the  resting  nucleus  does  not  pass  by  direct  modifi- 
cation into  the  nuclear  coil,  which  lies  at  the  periphery,  while  the  frame- 
work is  still  recognizable  within.  It  seems  as  if  the  coil  originated  from 
an  entirely  frresh  molecular  grouping.  In  the  wall  of  the  nucleus  small 
granules  (Pfitzner's  granules)  appear,  and  these  seem  to  group  themselves 
to  form  the  coil. 

The  importance  of  the  attractive  spheres  or  centres  is  then  emphasized. 
They  consist  of  filar  and  interfilar  substance.  The  former  is  associated 
with  radial  arrangement  in  the  body  of  the  cell,  and  the  "  amphiaster  " 
is  most  distinct  at  the  commencement  of  the  so-called  star  form  of  tlio 
daughter  nuclei.  Former  observations  on  the  formation  of  the  daughter 
nuclei  are  confirmed. 

♦  SB.  Phy8.-Med.  Gesell.  Wtirzbnrg,  1887,  pp.  2^ 
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Glandular  Cells  of  Stomach.* — ^M.  A.  Pilliet  has  made  a  comparative 
histological  study  of  the  morphology  and  evolution  of  the  glandular  cells 
of  the  stomach. 

The  first  type  of  principal  cell  may  be  described  as  prismatic, 
and  is  found  in  the  first  portion  of  the  tubes.  The  nucleus  is  at  the 
base  of  the  cell,  the  network  is  variable,  the  general  appearance  is 
opaque,  but  also  variable.  The  second  or  cubical  type  is  represented  by 
two  forms,  (a)  by  cubical  cells  in  the  second  portion  of  the  glands,  with 
well-defined  network,  more  or  less  developed,  the  appearance  more  or 
less  opaque,  the  nucleus  in  the  centre  of  the  cell,  aud  (h)  by  cubical  or 
polyhedral  cells  in  the  same  situatiou,  with  much  restricted  network, 
with  a  clear  appearance,  and  with  a  mucous  development  in  the  inter- 
jacent plasma  Q^  infiltrat ").     This  last  is  known  as  Heidenhain's  stage. 

The  limiting  cells  are  really  identical  with  the  principaL  Two 
phases  may  be  distinguished,  (1)  Nussbaum's  stage,  where  the  cells 
are  round,  refractive,  and  granular,  with  the  nucleus  proliferating,  with 
possible  mucous  development;  (2)  the  state  of  coagulation  where  the 
round  cells  are  homogeneous,  refractive,  and  with  atrophied  nucleus. 

The  evolution  of  a  glandular  cell  of  the  stomach  is  comparable 
to  that  of  any  other  epithelial  cell,  either  ecto-  or  endodermic.  The 
principal  prismatic  cell,  like  the  other  cells  of  the  intestine,  is  trans- 
formed into  a  cubical  cell  more  or  less  globular.  At  a  further  stage 
the  cell  becomes  laden  with  large  granules,  begins  to  undergo  coagu^ 
tion,  and  passes  into  the  homogeneous  phase.  The  limiting  cell  (*'  cellule 
bordante  '*)  which  results,  is  charact^zed  by  the  development  of  the 
albuminoia  network  and  by  the  accomplishment  of  coagulation  and 
infiltration.  The  latter  is  due  especially  to  the  ternary  compounds  of 
metabolism,  and  developes  in  proportion  to  the  vital  activity  of  the 
albuminoid  network.  The  elements  become  tumid  and  globular. 
Coagulation  becomes  complete,  the  cell  fiJls  into  the  stomach  cavity, 
and  undergoes  disintegration.  The  same  process  occurs  throughout 
The  evolution  must  be  described  as  in  part  mucous  and  in  part  coagu- 
latory.  Either  type  may  occur  on  to  an  advanced  stage.  Eesearch 
must  establish  the  chemical  differences  in  the  inter-reticular  cytoplasm 
or  enchylema,  and  on  this  fundamental  point  some  classic  investigations 
have  already  been  made. 

Division  and  Metamorphosis  of  Wandering  Cell8.t — Br.  J.  Arnold 
has  made  a  detailed  study  of  the  processes  of  division  in  wandering 
cells,  and  of  their  progressive  and  retrogressive  metamorphosis.  On 
this  subject  satisfactory  information  has  long  been  wanted.  Following 
Banvier,  Arnold  utilized  plates  of  elder-pi^  on  which  to  observe  the 
cellular  changes.  The  experiments  and  observations  on  living  cells  were 
controlled  by  the  study  of  preserved  phases. 

A.  (1)  Both  on  living  and  preserved  specimens  it  was  seen  that  the 
wandering  cells  could  divide  by  a  process  of  fragmentation.  (2)  This  is 
associated  with  changes  in  the  form  of  the  nucleus,  conditioned  by  active 
movements,  and  probably  also  with  changes  in  the  ifbrm  of  the  cells  them- 
selves. (3)  Before,  during,  and  after  division,  the  content  of  chromatic 
filaments  is  very  frequently  increased.  The  diffuse  staining,  especially 
of  the  polymorphic  nuclei,  represents  both  a  state  of  contraction  in  the 

♦  Joam.  Anat.  et  Physiol.  (Robin),  xxiii.  (1887)  pp.  463-97  (1  pi), 
t  Aroh.  f.  Mikr.  Anat.,  xxl.  (1887)  pp.  205-310  (5  pis.). 
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nuclei  and  alao  an  increase  in  the  diffuse  stainable  sabetance.  (4)  From 
a  diffhse  staining  of  the  nuclei  degeneration  cannot  be  directly  inferred, 
and  especially  not  in  the  sense  that  the  form  in  question  owes  its  origin 
to  a  degeneration.  (5)  The  succession  of  the  various  phases  of  division 
is  in  fragmentation  very  frequently  by  no  means  regular.  Nuclei  and 
cells  may  persist  for  long  in  one  stage.  The  occurrence  of  polynudear 
and  of  united  cells  is  thus  intelligible. 

B.  (1)  From  larger  and  smaller  wandering  cells  polynudear  ele- 
ments may  arise  by  fragmentation,  without  any  division  of  the  oellnlar 
body  at  first  occurring.  ^2)  In  such  processes  very  complex  nuclear 
figures  are  at  times  formea,  and  the  nucleus  is  sometimes  simply  con« 
stricted.  (3)  An  increase  in  the  chromatic  substance  was  frequently, 
but  not  constantly  observed.  (4)  Observation  of  living  objects  shows 
that  from  giant-cdls  nucleated  elements  may  be  given  off,  sometimes  in 
the  form  of  processes,  sometimes  simply  periphendly. 

0.  (1)  That  wandering  cells  may  divide  according  to  the  ordinary 
type  of  mitosis  is  very  probable,  but  not  certain.  Division  by  fragmen- 
tation is,  on  the  other  hand,  very  frequent.  (2)  The  discovery  of  mitosis 
in  the  elements  of  the  blood,  lymph,  and  lymphatic  orgaiis  cannot  be 
held  as  a  proof  that  the  lymphocytes  usually  divide  in  this  fashion,  far 
less  that  they  do  so  exclusively.  Deductions  from  these  elem^its  to 
wandering  cdls,  and  vice  verad,  are  not  directly  admissible,  since  the 
two  kinds  of  cells  are  not  homologous,  and  may  in  different  conditions 
divide  differently.  (3)  Polynudear  cdls  arise  on  the  plates  usually  by 
fragmentation,  much  less  frequently  by  mitosis.  The  two  processes 
must  not,  however,  be  too  rigidly  separated,  nor  must  the  difference  be 
minimized,  for  in  fragmentation  the  typical  disposition  of  chromatic 
filaments  is  different,  the  relation  of  the  nudear  membrane  is  different, 
the  contour  is  usually  sharp,  &c. 

D.  The  nudear  degeneration  is  next  discussed.  This  may  take 
three  forms — (1)  simple  disappearance  of  nucleus,  without  disorder  of 
chromatic  substance ;  (2)  nudear  degeneration,  in  which  disorder  of  the 
chromatin  precedes  disappearance ;  (3)  degeneration  of  the  figures  of 
division  or  abortive  division. 

E.  Progressive  changes  are  next  described.  Whether  the  wandering 
cells  finding  their  way  into  the  tissue  may  break  up,  or  remain  and  pass 
through  progressive  changes,  is  undecided.  It  is  yet  more  doubtful 
whether  mey  play  a  part  in  the  development  of  the  granular  and  con- 
nective tissue,  for  instance  of  the  vessels.  That  progressive  metamor- 
phosis is  impossible  must  not  be  concluded,  since  many  of  the  experi- 
mental conditions  were  not  favourable  to  such  changes.  The  cells  which 
were  allowed  to  grow  on  the  above-mentioned  plates  (on  the  mesentery), 
Tmited  together  in  continuous  layers,  and  became  fiat,  with  dull  proto- 
plasm and  vesicular  nucleus.  So  in  plates  placed  in  the  lymph-sacs,  it 
seemed  almost  demonstrable  that  the  cells  changed  within  the  recesses 
of  the  plate.  The  cells  in  the  meshes  became  epithelioid  and  giant  ceUs. 
before  the  development  of  tissue  and  vessels  proceeding  from  the  walls 
of  the  lymph-sacs  had  penetrated  the  most  external  layer  of  the  lymph 
thrombus.  The  epithelioid  and  giant  cells  may  persist  for  long  as  such 
before  the  above-mentioned  development  reaches  the  surface  of  the 
plates.  As  to  the  share  of  the  epithelioid  and  giant  cells  in  the  forma- 
tion of  connective  tissue,  no  conclusion  was  arrived  at.  In  the  thrombus 
at  a  later  stage  the  epithelioid  cells  could  not  be  distinguished  from  the 
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elements  which  had  grown  in ;  and  further,  in  cells  within  the  meshes  no 
development  of  connectiye  substance  was  to  be  observed,  even  after  a 
longtime. 

The  research  concludes  with  a  chapter  on  the  epithelioid  and  giant 
cells,  and  with  farther  discussion  of  the  relation  of  wandering  cells 
to  the  problems  of  histogenesis. 

Histology  of  Verve-fibres.* — ^Herr  Joseph  has  investigated  the 
accuracy  of  Eupffer's  conclusion  that  the  axis  cylinder  of  medullary 
nerve-fibres  was  fibrillar  in  structure.  As  the  object  of  investigation  he 
chose  the  electric  nerves  of  Tcrvedo  marmorata. 

His  results  led  him  to  conclude  (a)  that  in  the  axial  space  there  is  a 
fine  network,  in  the  meshes  of  which  uie  nerve-fibrils  lie.  In  a  normal 
nerve-fibre  the  axial  space  must  include  the  greatest  contingent  of  fibres, 
and  exceed  by  five  or  more  times  the  diameter  of  the  medullary  sheath. 
In  this  axial  space  a  network  is  for  the  first  time  distinctly  determined. 
The  author  criticizes  as  without  sufficient  basis  the  recent  conclusions  of 
Nausen.  (&)  In  the  medullary  sheath,  he  notes,  besides  the  fat-spherules 
(stained  grey  with  osmic  acid),  a  strongly  refractive,  generally  darkly 
stained  framework.  He  believes  that  there  is  a  second  constituent 
in  the  medullary  sheath.  This  Ewald  and  Eiihne  proposed  to  term 
''  neurokeratin,''  but  as  Herr  Joseph  fidled  completely  to  verify  their 
experiments  (in  which  this  frunework  persisted  in  digestion),  he  thinks 
that  the  use  of  the  term  is  unjustifiable. 

Development  of  Bed  nood-HNHrpu8Cle8.t — M.  L.  Ou6not  submits  the 
results  of  his  observations  on  the  development  of  the  coloured  corpuscles 
of  the  blood,  (a)  The  spleen  of  any  of  the  lower  vertebrates  includes 
two  sets  of  nuclei,  surrounded  by  a  little  protoplasm.  The  smaller  are 
the  nudei  of  the  red  blood-corpuscles ;  the  larger  become  amoeboid  white 
blood-corpuscles.  (&)  The  rest  of  the  development  must  be  studied  in 
the  blood.  He  is  convinced  that  the  nucleus  of  the  leucocyte  never 
developes  into  a  red  blood-corpuscle,  (c)  The  smaller  nuclei  above 
mentioned  acquire  a  more  regularly  contoured  surrounding  of  proto- 
plasm. The  nucleus  gives  off  m>m  its  surface  little  refractive  granules, 
and  becomes  in  consequence  reduced  in  size.  At  adult  size  the  secretion 
of  hsBmoglobin  begins  in  the  cell.  The  nucleus  thus  appears  to  have  an 
important  r61e  in  the  formation  of  haemoglobin.  The  process  was 
observed  in  fishes,  amphibia,  reptiles,  and  birds,  (d)  In  mammals  the 
development  above  indicated  takes  place  wholly  witlun  ^  spleen. 

B.  INVEBTEBBATA. 

CoDlom  and  Vascular  System  of  Hollusca  and  Arthropoda.t-~Prof. 
S.  Bay  Lankester  points  out  that  the  system  of  blood-con&ining  spores 
which  pervades  the  body  of  Molluscs  and  Arthropods  is  not  equivalent 
to  the  coelom  or  perivisceral  space  of  Ohaatopoda  and  Vertebrata,  but  is 
a  distended  and  irregidarly  swollen  vascular  system ;  the  cavities  may 
be  called  "  hadmocoal ''  in  contradistinction  to  coslom.  In  the  Mollusca 
the  chief  representative  of  the  true  codom  is  the  pericardial  space ;  this 
does  not  communicate  with  the  vascular  system  and  does  not  contain 

*  Aioh.  f.  Anat  u.  Pbyaid.  (Anat  Abthdl.},  1888,  pp.  184-7  (Physiol.  GeseU. 
Berlin). 

t  Ck)xnpte8  Bendtu,  ovi  (1888)  pp.  673^.       1  Nature,  xzxyii  (1888)  p.  498. 
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blood.  The  perigonadial  spaoes  (so-called  generatiye  glands)  are  also 
coelomio  in  cliaracter,  and  in  Oepnalopods  and  the  archaic  Neomenia  they 
are  continaoos  with  ike  pericardium.  In  both  Molluscs  and  Arthropods 
the  ancestral  blood-vessels  have  swollen  and  enlarged,  so  as  to  form 
large  irregular  spaces  which  have  blocked  up  and  so  obliterated  the 
previously  existing  ccelom.  In  the  Arthropoda  the  ccelom  is  represented 
by  the  tubular  generative  gland,  and  as  a  system  of  small  spaces  (lymph- 
spaces)  in  the  connective  tissue  of  Astacus  and  Limulus^  and  as  the 
internal  terminal  vesicle  of  the  green  glands  and  other  nephridia  present 
in  various  Arthropoda.  The  heart  and  pericardium  of  the  Arthropoda  are 
absolutely  peculiar  to  the  group,  and  characteristio  of  all  its  members. 

Prof.  Lankester  considers  that  each  pair  of  valvular  apertures  in 
the  heart  of  an  Arthropod  represents  a  pair  of  distinct  tubular  veins, 
which  in  the  ancestral  form  brought  blood  to  the  heart  from  the  gills. 
These  veins  have  dilated,  and  their  adjacent  walls  have  been  absorbed, 
so  that  we  now  have,  instead  of  a  series  of  veins,  a  great  continuous 
blood-series  on  each  side  of  the  heart  or  dorsal  vessel.  Capillaries  of 
the  finest  dimensions  have  been  found  in  certain  parts  of  Aatacus  and 
Limulw  ;  between  them  and  unconnected  with  them,  in  the  connectiye 
tissue,  there  is  a  system  of  spaces  containing  a  coagulable  fluid ;  into 
this  system  the  tubular  nephridium,  which  becomes  the  coxal  gland  of 
Limulu8j  opens,  so  that  these  are  remnants  of  the  coelom,  elsewhere 
blocked  up  and  obliterated  by  the  swollen  veins  which  form  the  haomocoBl. 
The  tubular  generative  glands  of  Arthropods  are  to  be  explained  as 
perigonadial  coelom  communicating  with  ilie  exterior  through  modified 
nephridia. 

MoUosca. 
a.  Cephalopoda* 

.  Homology  of  Germinal  Layers  of  CeplLalopod8.*-~Mr.  8.  Watase 
has  a  preliminary  communication  on  the  formation  of  the  germinal  layers 
in  Loligo  Pealii  and  other  Cephalopods.  A  noticeable  feature  in  ^e 
distributicm  of  the  food-yolk  and  germinal  protoplasm  is  that  the  line  of 
demarcation  between  them  is  perfectly  distinct  from  the  beginning  of 
the  embryonic  history,  so  that  segmentation  goes  on  regularly  without 
any  disturbing  effect  on  the  food-yolk. 

In  the  stage  which  is  regarded  as  the  gastrula  stage,  the  germinal  disc 
consists  of  three  zones — ^the  central,  which  is  a  circular  area  of  single 
cells ;  the  intermediate,  two-cell-thiok,  zone ;  and  the  marginal  single- 
cell  zone ;  some  of  the  cells  of  the  intermediate  zone  are  spindle-ehaj^, 
and  so  filiow  the  characteristics  of  the  future  yolk-membrane  eellB. 
This  germinal  disc  may  be  regarded  as  an  inverted  gastrula  with  its 
concave  side  turned  towards  the  yolk-mass ;  the  line  of  junction  between 
the  marginal  zone  and  the  food-yolk  corresponds  to  the  lip  of  the 
blastopore,  and  the  shallow  cavity  to  the  arohenteron.  Looked  at  in 
this  way,  the  first  origin  of  yolk-membrane  cells  near  the  inner  side  of 
the  marginal  zone  fully  justifies  its  comparison  with  the  lining  of  the 
gastrula  cavity  or  to  the  hypoblast.  The  delamination  of  the  interme* 
diate  zone  before  the  completion  of  the  lining  of  the  gastrula  cavity  must 
be  looked  upon  as  precocious  development  due  to  the  influence  of  food- 
yolk. 

It  is  dear,  then,  that  the  author  recognizes  in  the  early  stages  of 

*  JohDB-Hopkins  Univ.  Giro.,  vii  (1888)  pp.  3&-4. 
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Cepbalopodfl  the  ezistenoe  of  three  germinal  layers,  the  outer  oolmnnar 
epiblast,  the  intermediate  polygonal  mesoblast  cells,  and  the  inner 
spindle-shaped  hypoblast  odls.  The  evidence  as  to  the  yolk-membrane 
being  the  hypoblast  is  further  discussed,  and  some  objections  to  this 
view  are  noted.  The  fetct  that  it  does  not  take  any  part  in  the  formation 
of  the  digestive  tract,  which  consists  only  of  fore-gut  and  hind-gut,  may 
be  explained  by  the  quantity  of  food-yolk  to  be  absorbed  being  so  large 
that  other  structures  are  completed  before  it  is  all  absorbed. 

Shell-growth  in  Cephalopoda.* — ^Mr.  F.  A.  Bather  returns  to  this 
subjectf  His  conclusions  are  that  the  whole  of  the  true  shell,  and  the 
whole  of  the  elieath  are  first  formed  in  chitinous  membranes,  secreted  by 
the  visceral  hump  and  mantle  respectively ;  these  become  calcified  by  the 
deposition  in  their  interstices  of  arragonite  and  calcite  respectively ; 
there  is  no  intussusception,  except  of  lime,  and  that  is  probably  a 
physical  process.  Secretion  of  chitin  continues  after  growth  ceases, 
and  may  be  accelerated  in  phylogeny.  The  rate  at  wliich  lime  is 
deposited  is  independent  of  the  animal,  and  hence  extent  of  calcification 
varies  inversely  as  rapidity  of  chitin  secretion. 

Systematic  Arrangement  of  Cranchia.} — Dr.  J.  Brock,  referring  to 
Mr.  Hoyle's  report  on  the  '  Challenger '  Cephalopoda,  in  which  Cranchia 
Beinhardiii  of  Brock  is  regarded  as  not  identical  with  the  type  specimen 
of  Steenstrup,  which  is  preserved  in  the  Copenhagen  Museum,  enters  into 
some  details  as  to  his  specimen ;  the  differences  do  not  appear  to  him  to 
justify  the  formation  of  a  new  species. 

y,  Oastropoda. 

Spermatogenesis  in  Aplysia.! — ^M.  E.  Bobert  has  investigated  the 
development  of  spermatozoa  in  Aplyaia  d^^na  and  A.  fasciataj  where 
he  findis  two  different  processes.  In  the  first,  which  appears  to  be  the 
more  normal  and  frequent,  the  nuclei  of  the  spermatoblasts  divide  into  a 
certain  number  of  puis ;  these  elongate  and  take  on  the  form  of  spiral 
filaments,  while  the  nucleus  continues  to  grow ;  the  filaments,  which  are 
the  heads  of  the  spermatozoa,  separate  from  one  another.  As  the  nucleus 
grows  it  seems  to  absorb  the  surrounding  protoplasm,  which  becomes 
reduced  to  a  delicate  zone.  At  maturity  the  protoplasm  of  the  sperma- 
toblast is  all  absorbed  by  the  nucleus.  The  nudein  is  divided  into  a 
number  of  spiral  filaments,  each  of  which  is  the  head  of  a  spermatozoon. 
The  nucleus  bursts,  and  the  heads  of  the  spermatozoa  escape  in  the 
form  of  large  Vibrios.  The  author  believes  that  the  tails  of  these 
elements  are  formed  by  the  elongation  of  a  portion  of  the  spermato- 
blastic  protoplasm  which  is  carried  away  by  the  cephalic  fihunent  of 
chromatin. 

In  the  second  mode  of  development  the  spermatoblastic  cell  gives 
rise  to  only  one  spermatozoon.  The  nucleus,  instead  of  dividing  into 
distinct  masses,  elongates  at  one  extremity,  and  takes  on  the  form  of  a 
strongly  curved  rod;  its  other  end  elongates,  and  it  becomes  of  an 
elongated  fusiform  shape.  Finally  the  middle  becomes  more  delicate, 
and  elongates  in  its  turn.    This  elongation  is  not,  however,  straight,  but 

«  Ann.  and  Mag.  Nat  Hist,  i.  G888)  pp.  298-310. 
t  See  this  Journal,  ante,  p.  200. 
X  Nachr.  K.  Geaell.  Wise.  GKHdngen,  1887,  pp.  320-2. 
§  Oomptes  Rendus,  cvi.  (1888)  pp.  422-5. 


Digitized  by  CjOOQIC 


398         suMMiBY  or  oUBBEirr  bbseabohes  bslatiro  to 

spinl  in  diieciion.  Here  the  tail  of  the  spermatozoon  is  more  diatinotly 
uan  in  the  first  case  formed  at  the  expense  of  the  protoplasm  of  tb^ 
spermatoblast.  The  amoeboid  psendopodia,  which  haye  been  described, 
are  nothing  more  than  the  first  stage  in  the  elongation  of  this  proto- 
plasm. 

The  differences  in  the  modes  of  development  depend  on  the  more 
precocions  fragmentation  of  the  nndeus  in  the  first  case,  and  there  is 
no  morphological  value  in  the  difference  between  these  two  kinds  ci 
spermatozoa. 

Beproduotiye  Organs  and  Oogenesis  of  Helix.*— M.  P.  Gamanlt 
has  studied  by  means  of  sections  the  structure  of  a  portion  of  the  repro- 
ductive organs  of  HeUx  tupersOf  and  also  the  mode  of  oogenesis  and  tiie 
first  stami  in  fertilization. 

(1)  In  regard  to  the  organs,  the  portion  known  as  the  *'  diverticu- 
lum or  ^  talon  '*  at  the  comer  of  the  albumen  ghmd  has  been  studied. 
The  efferent  canal  forms,  near  its  posterior  extremity,  a  sort  of  sac, 
bordering  on  the  concavity  of  the  albumen  gland.  This  sac  is  the 
swollen  end  of  the  efferent  canal.  A  little  below  the  point  where 
the  swollen  portion  of  the  efferent  canal  is  pressed  into  tiie  albumen 
gland,  it  gives  origin  laterally  to  a  tube,  linea  by  ciliated  non-granular 
epithelium.  This  tube  brandies  into  3-8  ramifications,  ending  in  cnls- 
de-sac,  and  lodged  between  the  ascending  and  the  descending  or  swoU^i 

EDrtion  of  the  efferent  canaL    In  the  adult  these  tubes  are  filled  with 
ving  spermatozoa. 

(2)  In  regard  to  the  oogenesis,  (a)  the  foUide  is  formed  from  the  odls 
of  the  germinal  epithelium,  becomes  delicate  in  adolescent  ova,  and  is 
absorbed  on  dehiscence,  (h)  The  nucleus  of  the  adult  ovum  has  a 
distinct  membrane;  it  contains  a  large  deeply  stained  sphere,  and 
a  still  more  deeply  stained  corpuscle  within  the  latter.  There  is 
a  well-developed  karyoplasmatic  network,  with  intensely  stained  cor- 
pusdes  at  the  nodea  The  large  nucleolus  and  accessory  nucleoli 
are  formed  by  the  concentration  of  the  chromatic  matenal  of  the 
network. 

(3)  When  the  Helix  is  beginning  to  deposit  ova,  the  swollen  portion 
of  the  efferent  canal  is  seen  to  be  ftill  of  sperms  and  ova.  Admirable 
preparations  were  obtained  by  3  per  cent,  nitric  acid  and  by  Ddafidd's 
hsBmatoxylin.  The  vitelline  expansions  discovered  by  If.  Perez  were 
well  seen  over  the  whole  ovum  or  at  the  poles.  Their  formation  is  pro* 
bably  due  to  the  irritability  of  the  vitellus  evoked  by  the  action  of  the 
spermatozoa. 

(4)  The  author  then  describes  the  formation  of  polar  globules, 
and  is  convinced  that  the  process  has  the  significance  of  cellular 
division. 

(5)  The  sperms  penetrate  the  ovum  usually  by  the  vitelline  expan- 
sions, which  seem  to  be  '*  cones  of  attraction."  They  soon  lose  ^eir 
tail  and  the  head  increases.  Three  male  pronudei  were  sometimes  seen 
in  one  ovum.  The  pronuclei  increase  by  the  apposition  of  stainable 
granules  from  the  vitellus.  They  soon  acquire  stellate  form,  with  a 
central  mass  and  three,  increasing,  to  six,  lateral  masses.  The  volume 
increases  with  the  complexity.  Never  more  than  one  enlarged  male 
pronucleus  was  seen  in  the  ovum.    No  male  aster  was  to  be  seen.    The 

*  Comptes  Bendus,  cvi.  (1888)  pp.  675-8. 
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pronuclei  oconr  sometimeB  at  the  germinatiye  pole  near  the  directiye 
amphiaster,  but  nsnally  at  the  other  end  of  the  OYum.  They  move  very 
slowly  in  the  yitellus,  which  at  the  most  advanced  stage  observed  did 
not  possess  a  vitelline  membrane.  M.  Gamanlt  notes  in  conclusion  that 
M.  R.  Blanchard  has  also  suggested  that  the  male  pronucleus  developed 
at  the  expense  of  the  substance  of  the  germinal  vesicle,  but  has  given  no 
evidence,  and  further  that  the  observations  above  summarized  in  regard 
to  the  male  pronucleus  hardly  agree  with  what  Platner  has  described  in 
Arum, 

Mantle  of  Gastropods  and  Dependent  Organs.* — M.  F.  Bernard 
continues  his  investigation  of  the  structures  associated  with  the  mantle 
of  Ghtftropods. 

(1)  Monotocardii  ;  false  bipecHnate  giU.  The  author  has  previously 
described  the  structure  of  this  organ,  but  adds  some  notes  on  the  nervous 
terminations.  In  the  epithelium,  outside  the  basilar  membrane,  the 
terminal  ramifications  of  the  nerves  end  in  a  network  of  multipolar  cells. 
The  terminal  cells  end  in  little  rods,  often  reduced  to  minute  heads 
plunged  in  the  pigment  of  the  non-ciliated  epithelial  cells  which  sur- 
round them.  The  neuro-epithelial  cells  may  be  distinguished  by  the 
absence  of  cilia. 

False  gills  with  a  single  ganglion  have  been  observed  by  Lacaze- 
Duthiers,  and  by  the  author  in  Vermeiu8y  Paludinay  LiUorina,  Bithynia^ 
&c.  His  observations  on  Cyckstoma  agree  with  those  of  Gkimault. 
The  peculiar  structure  of  the  false  gill  of  Paludina  is  described. 

(2)  Diotocardiu  In  reference  to  the  observations  of  Spengel, 
Bouvier,  and  Wegmann,  the  author  maintains  that  there  is  in  the 
branchial  support  of  Diotocardii  no  trace  of  rudimentary  gills;  the 
branchial  ganglion  and  nerve  are  exactly  as  in  Littorina. 

(3)  The  structure  of  the  false  giU  is  not  essentially  different  from 
that  of  other  portions  of  the  mantle,  but  Ihe  neuro-epithellal  terminations 
are  more  numerous,  more  constant,  and  better  grouped.  Their  sensitive 
function  does  not  seem  doubtful ;  but  to  say  that  they  are  olfactory  is 
premature. 

(4)  In  Prosobranchs,  in  all  the  organs  associated  with  the  mantle 
and  with  the  foot,  there  is  neither  cartilaginous  nor  capillary  structure. 
The  modifications  of  connective,  musculur,  and  epithelial  tissue  differ 
only  in  the  proportions  of  their  elements.  Thus  neuro-epithelial, 
secretory,  pigmented,  and  indifferent  epithelium  occur  throughout,  but 
in  certam  regions  (tentacles,  false  gill)  ike  former  predominates,  and  the 
regions  become  sensitive.  In  the  mucus-glands,  purple-glands,  and 
certain  parts  of  the  branchial  lamellad  glandular  tissue  predominates. 
All  parts  seem  equally  adapted  to  respiratory  function. 

Kidney  of  Honotocardate  Prosobranch  Oastropods-f— M.  B.  Pernor 
has  examined  particularly  the  renal  organ  of  LUiarina  liUorea,  He  finds 
that  the  secreting  apparatus  is  composed  of  a  series  of  anastomosing 
lamellsd,  one  edge  of  which  is  attached  to  the  wall  of  the  renal  sac, 
while  the  other  hangs  freely  in  the  cavity.  Along  the  short  edge  there 
is  a  vess^  the  walls  of  which  are  distinctly  bounded,  and  it  extends 
throughout  the  whole  of  the  lamella^  The  renal  vessels  all  arise  from  a 
common  trunk  which  has  its  origin  in  the  sinus  which  surrounds  the 
intestine ;  they  contain  venous  blood,  divide  frequently,  and  convey  the 

*  Comptes  Bendus,  ovi  0888)  pp.  681-8.  f  Ibid.,  pp.  766-8. 
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blood  to  a  YBBt  system  of  laonnie  which  is  contained  in  the  interior  of 
the  lamellad.  These  lacona  are  partly  occupied  by  connective  cells  and 
fibres,  and  by  mnscnlar  fibres,  and  they  commnnicate  with  superficial 
lacunas  in  the  wall  of  the  body. 

The  glandular  epithelium  lies  on  a  delicate  basal  membrane,  the  cells 
of  which  are  arranged  in  a  single  layer ;  some  of  these  cells  are  large, 
are  quite  devoid  of  cilia,  and  are  glandular  in  function,  while  others  are 
ciliated  and  gradually  diminish  to  a  delicate  peduncle  which  is  inserted 
in  the  basal  membrane.  The  mechanism  of  secretion  is  very  remarkable ; 
the  author  has  never  seen  the  cells  detach  themselves  and  fall  into  the 
cavity  in  the  way  which  has  always  been  described,  but  the  excreted 
materials  collect  near  the  apex  of  the  glandular  cell  in  a  vacuole  which 
gradually  increases  in  sise,  and  contains  solid  concretions.  This  vacuole 
has  sometimes  been  regarded  as  a  second  cell  formed  endogenously. 
When  the  vacuole  is  sufficiently  large  the  cell  projects  into  the  cavity, 
and  allows  the  vacuole  to  fieJl  out. 

The  glandular  tissue  of  the  kidney  does  not  reach  the  pericardium ; 
all  along  ike  latter  there  is  a  special  organ.  It  is  a  large  lacuna  in  the 
form  of  a  canal,  which  freely  communicates  with  the  auricle;  it  is 
composed  of  a  tissue  formed  of  stellate  connective  cells,  which  make 
a  wide-meshed  plexus.  Wide  ramified  canals,  lined  by  ciliated  oeUs, 
pass  into  the  lacuna,  and  open  by  numerous  orifices  into  the  renal 
cavity. 

The  Orihoneura. — The  memoir  of  Dr.  H.  von  Ihering*  on  the 
Orthoneura  is  critic^y  noticed  in  Prof.  Lacaze-Duthiers*  '  JoumaL'  t 
The  author  attempts  to  support  the  division  of  the  Prosobranchiata  into 
Orthoneura  and  Ohiastoneura  against  the  criticisms  of  B.  Haller,  Spengel, 
BUtschli,  and  others  by  an  account  of  the  arrangements  which  obtain  in 
the  nervous  system  of  AmpuUaria.  He  comes  to  the  conclusion  that 
Spengel  and  HaUer  have  regarded  as  a  visceral  commissure  an  anasto- 
mosis of  the  visceral  nervous  system,  and  he  contends,  therefore,  that 
the  MoUnsca  which  they  studied  are  really  orthoneurous  and  not 
chiastoneurous.  The  anonymous  critic  points  out  that  M.  Bourier  has 
shown  that  in  Ampullaria  the  right  commissural  ganglion  connected  with 
the  corresponding  pedal  ganglion  is  not  simple,  but  is  equivalent  to^  the 
right  commissural  ganglion  and  the  subintestinal ;  that  there  is  a 
twisted  visceral  commissure  formed  by  its  visceral  commissure^  a  part  of 
its  visceral  loop  (the  plexusV  and  by  a  dorsal  nerve  which  had  escaped 
Dr.  Ihering's  attention ;  if  tnis  be  so,  Ihering's  argument  fedls,  inasmuch 
as  the  type  which  he  selects  is  chiastoneurous  itself.  Bouvier  has  also 
shown  tiiat  the  nerve  which  Ihering  describes  as  arising  from  the  right 
commissural  ganglion  and  going  to  innervate  the  gill  is  not  a  branchial 
nerve,  but  a  paUial  one,  and  that  the  right  gill  of  Ihering  is  always  a 
left  gill,  innervated  by  the  supra-intestinal  ganglion  and  the  part  of  the 
visceral  commissure  which  unites  the  supra-intestinal  ganglion  to  the 
abdominal  ganglion. 

The  critic  thinks  that  the  new  work  of  Dr.  Ihering  fails  to  establish 
the  existence  of  orthoneurous  Prosobranchs,  all  of  which  are  chiasto- 
neurous except  the  Neritine  and  HelicinsB,  which  present  an  apparent 
orthoneury. 

•  Zeitschr.  I  Wias.  Zool.,  xliv.  (1887)  pp.  499-531  (1  pi.), 
t  Arch.  Zool.  Expdr.  et  G€ii.,  v.  (1887)  pp.  xvlL-xx. 
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The  following  is  Ihering's  classification  of  Mollosca : — 

MOLLUSOA. 
Class        L  AMPmNEUBA. 

„  II.  AOEPHALA. 

„       in.  Cephalopoda. 

„  IV.   SOLBNOOONOHJI. 

„  V.  COOHLIDES. 

Order  1.  Chiastoneora. 

„     2.  Orthonenra. 

„     8.  Heteropoda. 
„       YI.  Pbotoooohlidbs  (Bhodopidad). 
„      VII.  Ptbbopoda. 

„      VUI.  lOHNOPODA. 

Order  1.  Nndibranchiata. 
„      2.  Pleorobranchia. 
„     8.  Steganobranchia. 
„     4.  Brancbiopneusta. 
„     5.  Nepbroneosta. 

Classification  of  Oastropods,  based  on  the  Arrangement  of  the 
Vervons  System.* — Prof.  H.  de  Lacaze-Dutbiers  bas  summed  up  the 
results  of  bis  well-known  work  on  various  types  of  Gastropods.  In  it 
the  '*  law  of  connections  "  bas  been  bis  surest  guide,  and  bas  been  most 
rigorously  applied.  He  bas  more  than  once  urged  that  there  are  four 
nerve-centres  around  which  all  secondary  ganglia  can  be  grouped ;  three 
of  them  are  symmetrical — the  cerebral,  the  pedal,  and  the  stomato- 
gastric.  The  fourth  is  asymmetrical,  and  is  always  composed  of  more 
than  two  ganglia ;  there  are  often,  indeed,  as  many  as  five.  This  asym- 
metrical centre  may  be  looked  upon  as  the  characteristic  organ  of  the 
group,  and  Prof.  Lacaze-Dutbiers  considers  that  its  variations  afford 
the  best  basis  for  classification. 

When  the  asymmetric  commissure  is  very  short,  all  the  ganglia  touch 
and  form  an  arc  which  is  connected  with  the  brain  by  a  connective  equal 
in  length  to  the  cerebro-pedal  connective;  in  this  case  the  centre  is 
a  little  below  the  pedal  ganglion,  and  in  front  of  the  digestive  tube ;  to 
this  type  the  term  gastroneural  may  be  applied ;  it  is  found  in  terrestrial 
and  aquatic  Pulmonata,  Qadinia^  Onchidium^  and  Ancyhs. 

In  the  second  type  the  asymmetric  centre  is  divided  into  two,  and 
occupies  a  dorsal  position ;  the  connectives  uniting  the  centre  are  so 
short  that  they  seem  to  disappear,  and  all  the  ganglia  appear  to  have 
passed  to  the  dorsal  side  of  tiie  digestive  tube ;  this  notoneural  type 
is  well  marked  in  Tethya,  and  is  found  also  in  Tritonidas,  Dorididsd, 
Ombrellidffi,  and  ^Bolidias. 

In  the  pleuroneural  type,  which  is  seen  in  Aplyna^  BuUtiy  and  PhUine, 
the  asymmetrical  ganglion  lies  at  a  distance  from  the  rest,  and  on  the 
right  side ;  in  the  strepsineural  condition  there  is  further  torsion  of  the 
connectives,  and  this  torsion  may  come  from  the  dorsal  (aponotoneural) 
or  from  the  pedal  (epipodoneural)  surfince;  of  the  former  the  Pectini- 
branchiata,  and  of  the  latter  the  Fissurellidsd  and  Haliotida  are  types. 
The  latest  classification  of  the  MoUusca  is  then : — 

L  Astrepsineura. — 1.  Notoneura;  2.  Gastroneura;  3.  Pleuroneura. 
IL  Strepsineura. — 4.  Aponotoneura ;  5.  Epipodoneura. 

♦  Comptes  Rendus,  cvi.  (1888)  pp.  716-24. 
1888.  2  P 
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8.  Lamelllbranohiata- 
Huoous  Cells  in  Husaels.*  —  Dr.  B.  Bawiiz  has  found  in  Hhe 
mantle  of  Massels  goblet-oells,  of  which  some  are  small,  with  a  largo 
central  nnoleos  and  granular  protoplasm ;  others  are  large,  with  a  sm^ 
central  nnolens,  the  rest  of  the  cell-contents  being  uniform  in  appear- 
ance ;  and  others  again  are  large,  with  a  small  nncloos  situated  at  the 
base  of  the  cell,  the  protoplasm  having  oily  granules  scattered  through- 
out itself.  This  last  kind  of  cell  allows  the  oily  granules  and  mucoos 
contents  to  pass  out  at  the  apex  of  the  cell  into  the  surrounding  water. 
A  careful  investigation  has  shown  that  the  above  three  different  kinds 
of  cells  are  merely  different  stages  in  the  secretory  activity  of  the 
mucous  cells,  and  that  during  this  activity  the  cell-contents  not  only 
Tmdergo  a  change  of  minute  structure,  but  also  of  chemical  composition, 
the  latter  being  evidenced  by  the  changed  reactions  which  they  give 
with  staining  agents.  Daring  secretion  the  cell  itself  is  not  broken 
down,  but  only  a  portion  of  its  protoplasm  is  excreted  in  the  form  of 
oily  drops  and  mucous  threads,  the  nucleus  remaining  intact.  Dr. 
Bawitz  considers  that  special  importance  must  be  assigned  to  Uie 
nucleus  in  connection  with  the  nutrition  of  the  cell,  as  during  the 
secretory  activity  of  the  cell  it  undergoes  changes,  not  only  in  its  shape, 
but  in  its  behaviour  towards  staining  reagents. 

Striated  Muscles  in  HoUusoa.— M.  B.  Blanchardf  thinks  that 
Prof.  Fol  cannot  have  fully  carried  out  the  proper  means  of  investigating 
the  structures  of  the  muscular  tissue  of  Molluscs,  or  he  would  not  have 
denied  the  presence  of  striated  fibrils.}  He  calls  attention  to  his  account 
of  the  muscles  of  Pecten,  and  asserts  the  accuracy  of  his  observations  on 
the  true  transverse  striation  which  can  be  seen  in  that  form. 

M.  L.  Boule§  has  reinvestigated  the  subject  and  confirms  Fol's  obser- 
vation. In  muscles  which  exhibit  contractions  of  some  amplitude  (e.  g. 
the  retractors  of  the  shell),  it  may  be  seen  that  during  extension  the 
fibres  have  their  fibrils  parallel  to  their  longitudinal  axis,  while  during 
contractions  the  fibrils  become  spirally  twisted.  FoFs  note  seemed  to 
indicate  that  the  spiral  state  was  constant,  whereas  it  is  only  exhibited 
in  contracted  fibres.  The  author  suggests  that  the  same  state  of  a&irs 
may  possibly  obtain  in  the  case  of  some  Annelids  and  other  Vertebrates 
where  transverse  strisd  have  been  described. 

Molluscoida. 
/3.  Bryosoa. 

Vervous  System  of  FhylactolsBmatons  Fresh- water  Br70soa.ll' 
Dr.  A.  Saefibigen  has  a  preliminary  notice  on  the  nervous  system  of  these 
Bryozoa,  based  on  a  study  of  Cristatella  and  PlumcUeUa,  He  finds  that 
the  cavity  of  the  supra-oasophageal  ganglion  is  not  completely  sur- 
rounded by  nervous  elements,  for  on  the  side  which  is  turned  towards 
the  oesophagus  there  is  endothelium.  The  nervous  elements  of  the 
ganglion  consist  of  a  cortical  layer  of  cells,  bounded  externally  by  endo- 
thelium, and  inclosing  a  fibrous  mass,  which  in  transverse  section  if 

*  Nature,  xxxvil  (1887)  p.  168,  from  Prooeedings  of  Berlin  Physiological 
Sooie^,  1887,  Nov.  18.  f  Comptes  Rendus,  ovi.  (1888)  pp.  42^7. 

X  See  this  Journal,  ante.t  p.  199.  §  Comptes  BenduB,  ovi.  (1888)  pp.  872-4. 

II  Zool.  Anzeig.,  xi.  (1888)  pp.  96-9. 
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horsesboe-ahaped.  The  nerye-fibres  of  the  coniiia  of  the  ganglion  are 
traversed  pretty  regularly  by  ganglionic  cells.  The  flnid  in  £e  cavity 
does  not  coagulate  on  tiie  addition  of  chemical  reagents,  contains  no 
morphological  elements,  and  is  connected  with  the  body-cavity.  The 
mode  of  distribution  of  the  tentacular  nerves  is  described  in  some  detail. 
Direct  continuations  of  the  central  fibrous  mass,  in  the  form  of  two 
nerves,  innervate  the  lower  part  of  the  body ;  the  hinder  part  is  supplied 
by  a  large  number  of  nerves,  the  distribution  of  which  in  the  body-wall 
could  not  be  followed  far. 

Hew  Genus  of  Bryozoa.* — Under  the  name  of  Bdagia  chsetopteri^ 
M.  J.  Joyeux-Laffaie  describes  a  new  and  curious  Bryozoan,  which  lives 
on  and  in  the  internal  wall  of  the  tube  of  CJmtopterus.  It  is  ectoproctous, 
gymnolsBmatous,  and  stenosomatons,  and  may  be  placed  among  the 
group  Stolonifera  of  Ehlers.  It  belongs  to  the  division  Orthonemida 
of  Hincks;  its  stolons  recall  somewhat  those  of  Cylindrcecium, 
Victorella,  Avenella,  or  even  Bushia,  In  the  arrangement  of  the  zocecia 
we  find  some  points  in  common  with  what  is  observed  in  some  species  of 
Bowerhankia  ;  but  a  quite  special  character  is  given  to  these  zocecia  by 
the  large  and  apparently  spherical  vesicle  which  is  found  on  either  side, 
a  little  below  their  orifice.  The  whole  colony  is  protected  by  a 
chitinous  and  transparent  ectocyst. 

Polyzoa  of  Victoria,  f — Mr.  P.  H.  MacGillivray  continues  to  publish 
in  the  decades  of  the  Frodromus  of  the  Zoology  of  Victoria  figures  of 
Polyzoa;  among  those  lately  figured  are  MaplesUmia  cirrcUaf  Amphi- 
hleairum  albiapinum,  Oaherea  rudia,  C,  glabra^  and  SchizoporeUa  ridleyu 

Arthropoda. 
a.  Inseota. 

Verve-Centres  and  Sensory  Organs  of  Articulata.}  — M.  H.  Vial- 
lanes  commences  his  fiffch  memoir  with  an  account  of  the  brain  of  the 
Field  Cricket  (jCEdipoda  cserulescens  and  Calopterus  itcdicua). 

Dividing,  as  before,  the  brain  into  protocerebrum,  deutocerebrum, 
andtritocerebrum,  he  finds  that  the  first  consists  of  the  layer  of  post- 
retinal  fibres,  the  ganglionic  layer,  the  external  chiasma,  the  external 
medullary  mass,  the  internal  chiasma,  the  internal  medullary  mass,  the 
protocerebral  lobes,  the  ocular  nerves  and  ganglia,  the  pons  of  the 
protocerebral  lobes,  and  the  median  protocerebrum.  The  first  five  of 
these  have  essentially  the  same  constitution  as  in  insects  already 
described. 

The  internal  medullary  mass  is  formed  of  three  capsules  of  dotted 
substance,  covering  one  another,  and  all  three  are,  by  their  internal  edge, 
closely  connected  with  the  protocerebral  lobes.  A  direct  union  is 
established  by  the  commissural  cord  between  the  right  and  left  halves. 

The  two  protocerebral  lobes  fuse  with  one  another  in  the  median 
line,  but  only  anteriorly  and  posteriorly ;  the  space  between  them  is  part 
of  the  median  protocerebrum.  These  lobes  are  formed  of  dotted  sub- 
stance invested  over  a  large  part  of  their  surface  by  ganglionic  cells. 

Immediately  behind  each  of  the  three  ocelli  there  is  a  small  ocellar 
ganglion,  and  from  each  of  these  a  long  ocellar  nerve  is  given  off.    The 

*  Comptes  Rendns,  ovi.  (1888)  pp.  620-3. 

t  Nattural  History  of  Victoria.    JProdromos  of  Zoology,  Decades  xiii.  (1886)  and 
xi?.  (1887).  X  Ann.  Sci.  Nat,  iv.  (1887)  pp.  1-120  (6  pis.). 
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pons  of  the  protooerebral  lobes  is  a  imhtow  band  of  dotted  Bnbstance,  of 
a  horseshoe  shape;  by  either  end  it  is  united  with  one  of  the  proto- 
oerebral lobes,  and  its  substance  is  invested  by  ganglionic  cells. 

The  pedonenlated  body  is  partially  inclosed  in  the  protooerebrd 
lobe ;  it  consists  of  a  calyx,  a  stalk,  an  anterior  and  an  internal  tubercle ; 
the  cavity  of  the  calyx  is  filled  with  very  small  nerve-cells,  containing 
but  a  small  quantity  of  protoplasm.  The  median  protocerebrmn  is 
placed  below  and  between  the  protooerebral  lobes,  and  consists  of  a 
central  body,  a  median  lobe,  two  lateral  lobes,  and  the  two  tubercles  of 
the  central  body.  The  deutocerebram  is  situated  below  the  proto- 
oerebrum,  and  is  composed  of  two  pairs  of  nervous  masses ;  it  gives  rise 
to  four  pair  of  nerves — the  antennary,  the  accessory  antenimry,  the  tegn- 
xn^itary  nerve,  and  the  root  of  the  stomatogastric  ganglion.  The  trito- 
oerebrum  is  formed  of  a  pair  of  lobes,  each  of  which  is  placed  below  and 
in  front  of  the  corresponding  dorsal  lobe  of  the  deutocerebrum. 

In  the  second  part  of  the  memoir  a  comparison  is  instituted  between 
the  brain  of  Insects  and  that  of  Orustacea ;  *  in  both  there  are  the  same 
constituent  parts,  but  the  protooerebral  lobes  of  Crustacea  are  widely 
separated  from  the  median  line,  and  placed  in  the  oculiferous  peduncles. 
As  the  deutocerebra  are  similar  it  follows  that  the  antennary  nerve  of 
the  Insect  is  the  homologue  of  the  nerve  of  the  anteni^nle  of  Crustacea. 
The  tritocerebrum  of  the  Insect  is,  as  compared  with  that  of  Crustacea, 
considerably  reduced.  The  nerve  of  the  external  antenna  is  not  repre- 
sented, but  the  nerves  of  the  labra  are  homologous.  The  root  of  the 
stomatogastric  ganglion  of  Crustacea  is  the  homologue  of  the  root  of  the 
frontal  ganglion  of  Insects,  and  the  stomatogastric  ganglion  of  the  former 
is  homologous  with  the  frontal  ganglion  of  the  latter.  M.  Yiallanes  is 
of  opinion  that  the  head  of  the  Insect  is  formed  of  three  pre-buccal  and 
three  postbuccal  "  zoonites " ;  the  first  carries  the  eyes  and  ocelli,  the 
second  the  antennae,  the  third  has  no  appendages  but  bears  the  labmm, 
the  fourth  carries  the  mandibles,  the  fifUi  the  maxillffl,  and  the  sixth  the 
lower  lip. 

Vision  of  Caterpillars  and  Adult  Insects.!— Prof.  F.  Plateau  con- 
tinues his  researches  on  the  powers  of  vision  by  an  investigation  of  cater- 
pillars and  of  the  £rontal  ocelli  of  adult  insects. 

(1)  He  made  a  series  of  experiments  and  observations  on  the  cater- 
pillars of  fifteen  species  of  Lepidoptera,  and  obtained  the  following 
results  '"i-M  The  eyes  of  caterpillars  have  a  more  important  rdle  than 
that  of  simply  distinguishing  between  light  and  darkness.  They  really 
see,'  though  badly,  (h)  The  distance  of  distinct  vision  is  short,  and 
usually  about  a  centimetre,  (c)  At  greater  distances  caterpillars  can 
perceive  large  masses,  but  do  not  discan  their  nature,  (d)  They  only 
perceive  the  movements  of  bodies  within  the  limits  of  distinct  yision. 
(e)  Tactile  hairs  present  on  the  anterior  segments  of  many  forms  are 
of  much  sensory  importance.  (/^  The  antennse  are  much  used  in 
testing  the  path  and  surrounding  objects. 

(2)  In  the  next  chapter  Prof.  Plateau  discusses  the  function  of  the 
frontal  ocelli  of  adult  insects.  He  gives  an  historical  summary  of  past 
researches,  describes  the  manifold  conditions  of  his  own  observations 
and  experiments,  submits  tabulated  results  of  his  investigations  of 

♦  See  this  Journal,  1887,  p.  379. 

t  Bull.  Acad.  R.  Soi.  Belg.,  x?.  (1888)  pp.  28-91. 
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different  forms,  and  formulates  the  following  oonclnsions.  (a)  Diurnal 
winged  insects,  Hjmenoptera,  Diptera,  and  Lepidoptera,  when  blinded 
by  coYering  the  entire  eyes  with  black,  or  by  cutting  all  the  optic  nerves, 
rise  to  a  great  height  in  the  air  when  liberated*  (b)  When  the  compound 
eyes  are  suppressed,  but  the  frontal  ocelli  left,  in  Hymenoptera,  Odonati, 
and  Diptera,  the  insects  behave  exactly  as  if  the  ocelli  also  had  been  sup- 
pressed. When  freed,  they  rise  vertically  as  before.  In  a  chamber 
lighted  from  one  side  they  behaved  as  if  they  were  totally  blind,  (c) 
But  if  the  frontal  ocelli  be  alone  suppressed,  the  above  insects  behave  as 
if  they  had  lost  nothing,  (d)  In  diurnal  insects  equipped  with  com- 
pound eyes,  the  ocelli  count  for  almost  nothing.  They  only  afford  the 
animals  very  feeble  perceptions  which  the^  do  not  know  how  to  use. 

The  autiior  concludes  his  memoir  with  the  following  suggestions, 
which  he  describes  as  '*  plausible  hypotheses,"  supported  by  a  certain 
number  of  observed  facts : — (1)  Diurnal  insects,  in  which  idl  the  eyes 
have  been  suppressed,  still  enjoy  dermatoptic  perceptions.  (2)  They 
are  almost  reduced  to  the  same  limitations  if  the  ocelli  alone  are  left  at 
their  disposal.  (8)  The  dermatoptic  perceptions  are  the  primary  cause 
of  the  ascending  flight  of  liberated  blinded  insects.  (4 )  The  frontal 
ocelli  serve  neither  for  the  perception  of  movements  in  adjacent  objects, 
nor  for  the  perception  of  light  in  relatively  obcksure  media.  (5)  The 
simple  eyes,  which  the  author  has  shown  to  function  in  an  imperfect 
&shion  in  most  Myriopods,  in  many  Arachnids,  and  in  caterpillars,  have 
entirely  lost  their  utility  in  the  great  majority  of  insects  equipped  with 
compound  eyes. 

Secretion  of  Pure  Aqueous  Eormio  Acid  by  Lepidopterous  Larvsa 
for  tiie  Purposes  of  Defence.* — Mr.  E.  B.  Poulton  has  made  observations 
on  the  larvie  of  the  genus  Cerura  (^Dicranura),  which  have  long  been 
known  to  have  the  power  of  ejecting  a  colourless  fluid  from  the  mouth  of 
a  gland  which  opens  on  the  prothoracic  segment  This  secretion  was 
found  to  contain  about  88  per  cent,  of  anhydrous  acid.  A  mature  larva, 
which  has  not  been  previously  irritated,  will  eject  0*050  grm.  of  secre- 
tion, eontaining  about  40  per  cent,  of  acid.  It  appears  certain,  from 
the  chemical  investigations  that  were  made,  that  the  secretion  consists 
of  a  strong  aqueous  solution  of  very  nearly  pure  formic  acid.  The  rate 
of  secretion  is  comparatively  slow ;  starvation  lessens  its  amount,  and 
decreases  the  quantity  of  the  acid,  but  this  seems  to  be  due  rather  to  the 
general  health  than  to  the  acid  being  formed  directly  from  the  food ; 
thete  was  no  difference  when  the  larvae  fed  on  poplar  and  not  willow,  or 
Mficeversd. 

Finer  Structure  of  Butterfly  Scales.t — ^Mr.  T.  F.  Smith  regards  the 
scales  of  Amathuaia  as  being  veiy  simple  in  strncture ;  longitudinal  ribs 
run  '*  from  end  to  end  of  the  scale ;  cross-ribs  at  regular  intervals,  and 
rising  from  these  two  or  three  beads,  some  of  which  seem  to  stand  close 
on  the  cross-ribs,  and  some  to  rise  from  them  with  a  stalk."  In  Morpho 
menelaus  attention  should  be  given  to  the  contrast  between  the  coarseness 
of  the  main  structure,  and  the  beautiful  minute  beads  with  which  it  is 
outlined.  In  PapUio  memnan  ''  instead  of  a  single  cross-bar  at  regular 
intervals  connecting  the  long  ones,  they  are  connected  by  a  beautifcd 
interlacing  pattern,  from  which  rise  numerous  minute  filaments  not  more 

*  Bep.  Brit  Assoe.  Adv.  Bd.,  1887  (1888)  pp.  765-6. 
t  Joum.  Quekett  Micr.  Olub,  iii.  (1887)  pp.  178-81. 
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than  the  100,000th  of  an  inch  in  diameter.'*  In  Zygoma  UigomUa  the 
stractore  is  quite  different ;  there  is  no  trace  of  oross-ribhing,  bat  from 
the  inner  part  of  the  membranes  of  the  scale  Mr.  Smith  thinks  a  tnfted 
stractore  springs,  which  in  appearance  is  not  unlike  the  hairs  on  the 
leaves  of  some  plants. 

Scent-organs  of  (German  Lepidoptera.* — Prof.  P.  Bertkan  has  con- 
tinned  his  observations  on  the  scent-organs  of  various  German  Lepidoptera. 
The  Noctuina  have  ventrallj  placed  organs  of  the  Sphing^d  type«  In 
Hadena  and  Diehonia  the  hairs  of  the  tuft  are  extraordinarily  long; 
there  is  not,  as  in  the  Sphingidsa,  one  scale  on  one  large  gland-cell,  but 
several  smaller  cells  belong  to  one  scale.  A  very  similar  apparatus  was 
found  in  some  OrthosiidsB.  It  is  somewhat  remarkable  that  homologous 
organs  should  be  found  in  groups  which  are,  systematically,  so  wide 
apart  as  the  Sphingidse,  Noctuina,  and  G^eometridsB. 

Scent-glands  of  FhryganideB.! — Dr.  W.  MuUer  has  been  confirmed 
in  his  opinion  that  the  peculiar  palpi  of  Sericoaioma  personcUum  were 
comparable  to  the  scent-glands  of  Lepidoptera  by  the  discovery  that  they 
are  confined  to  the  male.  Instead  of  the  four  elongated  joints  of  the 
maxillary  palp  which  are  found  in  the  female,  the  male  has  a  single 
terminal  joint  formed  by  the  fusion  of  several  joints ;  this  is  almost 
spoouHBhaped,  the  edge  which  is  turned  away  from  the  head  is  widened ; 
on  the  other  side  the  spoon  lies  so  close  to  the  head  that  it  seems  to  form 
part  of  it,  and  covers  it  like  a  mask ;  by  this  means  the  secretion  appears 
to  be  protected  fix)m  evaporation.  The  interior  of  the  spoon  is  quite 
filled  by  very  fine  hairs,  which  are  pale,  faintly  knobbed,  and  about  one 
millimetre  in  length.  When  the  pedpi  are  separated  the  hairs  become 
spread  out 

The  secondary  sexual  organs  which  have  been  observed  in  various 
Phrygonids,  such  as  Notidobia^  Druaus,  and  Orumichay  are  probably  also 
scent-organs. 

Development  of  Endoderm  of  Blatta  germanioa4  —  M.  N.  Cholod- 
kovsky  has  undertaken  the  reinvestigation  of  the  origin  of  the  endoderm. 
The  endoderm  in  Blatta  germanica  does  not  become  differentiated  until 
after  the  closure  of  the  primitive  groove,  the  appearance  of  rudiments  of 
the  appendages,  and  the  beginning  of  the  differentiation  of  two  nerve- 
trunks  from  the  ectoderm.  The  inner  of  the  two  constituent  layers  of 
the  embryo  breaks  up  into  two  rows  of  hollow  mesodermal  somites ;  the 
cells  of  the  inner  median  wall  of  the  somites  become  distinctly  differ- 
entiated into  two  layers,  the  thicker  of  them  form  the  mesodermal 
enteric  wall,  while  the  other  gradually  separates  itself  from  the  wall  of 
the  somite,  lies  close  to  the  nutrient  yolk,  and  forms  the  true  endoderm, 
which,  later  on,  completely  incloses  the  yolk.  The  yolk-cells  take  no 
part  in  forming  the  endoderm,  and  appear  to  be  provisional  phagocytes 
in  the  histolysis  of  the  nutrient  yolk. 

The  late  appearance  of  the  endoderm  of  Blatta  is  intelligible  when 
we  consider  the  extremely  small  part  which  it  plays  in  the  structure 
of  the  complete  insect,  in  which  ^e  greater  part  of  the  organs  are  of 
ectodermal  origin. 

♦  Verb.  Nat  Ver.  Preusa.  Bheinlande,  xliv.  (1887)  pp  118-9. 
t  Aroh.  f.  Naturgeaoh.,  li.  (1887)  pp.  95-7. 
i  Zool.  Anzeig.,  xi.  (1888)  pp.  163-6. 
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Comparative  Biology  of  Necrophagoxu  and  Coprophagous  Dip- 
terous LarvsB.* — ^Baron  Osten-Sacken  has  a  report  on  Mr.  Portchinskra 
observations  on  the  life-history  of  various  dipterous  larvaa.  Beferriug 
to  the  well-known  fact  that  the  larvaa  of  various  widely  separated 
species  oan  scarcely  be  distinguished  from  one  another,  he  poiuts  out 
that  this  is  a  result  of  adaptation  to  their  modes  of  life.  The  larvaa  of 
CaUtphora  erythrocephalaj  LucUia  csesar  (which  are  Musoinsa),  and 
Cjfnomyia  mortuarum,  which  is  a  Sarcophaginid,  are  almost  indistinguish- 
able. The  coprophagous  larvad,  which  are  found  in  very  various 
families,  all  show  a  tendency  to  shorten  as  much  as  possible  the  period 
of  development,  and  in  many  cases  they  are  viviparous.  The  compara- 
tive ease  with  which  the  course  of  development  may  be  modified  is 
shown  by  Musca  corvina;  in  the  north  of  Bussia  this  species  lays 
twenty-four  eggs,  and  the  larvas  omit  the  second  stage  of  development ; 
in  the  south  of  Bussia  the  same  species  has  the  same  history  in  spring 
only ;  towards  the  end  of  spring  and  in  summer  it  lays  only  a  single 
very  large  egg,  which,  on  extrusion,  passes  at  once  into  the  third  stage. 

All  the  various  modes  of  development,  which  result  in  as  rapid  an 
acquirement  as  possible  of  the  imaginal  stage,  are  regarded  by  Mr. 
Portchinski  as  the  consequence  of  the  coprophagous  mode  of  life  of  the 
larvae.  The  large  number  of  such  forms  are  found  together  on  food- 
areas  which  are  often  small,  and  this  causes  the  animals  to  complete 
their  developmental  stage  as  rapidly  as  possible.  With  this  is  con- 
nected a  small  degree  of  fertility. 

That  Musca  domestica  (the  common  housefly)  should  afford  an  ex- 
ception by  laying  a  large  quantity  of  eggs  (120-160),  and  by  its  larv» 
passing  through  all  three  stages,  may  be  explained  by  its  having 
become  a  domesticated  animal,  which  is  not  exposed  to  the  same  struggle 
for  existence  as  are  its  allies. 

Organization  of  Brain  of  Somomya  eryt]irocepliala.t — ^Dr.  J.  Cuccati 
has  a  contribution  to  our  imowledge  of  the  structure  of  the  brain  in 
insects.  In  the  brain  of  Somomya  he  finds  that  the  olfactory-optic- 
bundle  of  Bellonci  is  present,  together  with  the  bundle  which  connects 
the  antennary  swellings  with  the  fibrous  plexiform  substance  of  the 
head  of  the  fungiform  body;  there,  too,  is  the  crossed  olfactory-optio- 
bundle  of  the  same  author.  The  antennary  swellings  are  connected 
with  one  another  by  two  large  and  by  intermediate  smidler  commissures. 
The  antennary  nerves  consist  of  fine  outer  and  larger  inner  fibres ;  they 
are  connected  by  nerve-fibres  with  the  central  stalk,  and  with  the  motor 
nerves  of  the  labium.  The  optic  swellings  are  likewise  connected  by 
commissures  with  one  another.  They  give  off  a  crossed  bundle,  the 
fibres  of  which  pass  into  two  plexiform  masses ;  they  are  directly  con- 
nected with  the  anterior  cerebral  masses  and  with  the  hinder  masses  of 
the  cerebral  spheres. 

In  the  brain  there  ar^  a  larger  number  of  commissures  placed  in 
different  planes ;  there  are  also  crossed  bundles,  which  arise  from  the 
cells  in  die  median  line,  and  these  send  off  fibres  in  the  direction  of 
the  optic  swelling.  As  in  the  Orthoptera  there  are  two  bundles,  one  of 
Tfrhich  arises  from  cells  and  the  other  from  the  plexiform  mass ;  the 
former  serves  to  supply  the  proboscis,  and  the  latter  passes  into  the 

•  Naturforsoher,  xxi.  (1888)  pp.  66-7. 

t  ZeitBchr.  f.  Wiaa  Zool,,  xlvi.  (1888)  pp.  240-69  (2  pis.). 


Digitized  by  VjOOQ IC 


408  eUlOCABY  OF  OUBBENT  BHBEABOHBB  BELATIHa  TO 

stalk  of  the  brain,  of  which  only  one  is  present  The  nerve  of  the 
Btemmata  has  both  fine  and  strong  fibres ;  the  former  probably  pass,  as  in 
the  Orthoptera,  into  the  fork-shaped  body,  but  the  latter  go  to  tiie  hinder 
part  of  the  brain.  Groups  of  cells  send  out  processes  into  tiie  fan- 
shaped  body,  and  into  the  **  body  of  elliptical  section."  Other  groups 
in  various  parts  of  the  l^rain  send  out  processes  in  various  directions, 
according  to  the  position  which  they  occupy. 

Kaohilis  maritima.* — M.  S.  Jourdain  has  a  preliminary  note  on  this 
Thysanurid,  in  which  he  limits  himself  to  an  account  of  the  thoradc  and 
abdominal  appendages,  and  of  the  curious  exsertile  vesicles  of  this 
animaL  Externally  to  the  coxa  there  is  an  articulated  piece  which  the 
author  compares  with  the  ezopodite  of  a  crustacean  appendage ;  if  this 
view  be  correct,  the  thoracic  appendage  of  a  MachUis  may  be  said  to  be 
composed  of  a  basal  piece  which  carries  an  endopodite  and  an  inarticulate 
exopodite.  The  abdomen  is  formed  of  eleven,  and  not,  as  is  generally 
stated,  of  ten  rings ;  the  first  has  no  appendages ;  the  seven  that  succeed 
carry  a  pair  of  delicate  and  short  appendages,  consisting  of  a  very 
reduced  basal  piece,  atfd  a  longer  joint  which  ends  in  a  single  unguis. 
The  appendages  of  the  ninth  ring  are  more  developed,  and  these  are  the 
organs  which,  by  separating  sharply,  form  the  leaping  organs.  Those 
of  the  tenth  ring  are  modified  with  long,  sebaceous,  and  multi-articulate 
filaments ;  while  the  last  ring  has  one  such  appendage,  which  may  be 
supposed  to  be  formed  by  the  fusion  of  two.  The  possession  of  tiiese 
abdominal  limbs  causes  the  author  to  regard  Machilis  as  intermediate 
between  Insects  and  Myriopods. 

To  get  a  good  view  of  the  exsertile  vesicles  which  are  found  on  the 
inferior  surface  of  the  abdomen,  it  is  necessary  to  place  the  animal  in  a 
glass  tube,  the  inner  wall  of  wluch  has  been  moistened ;  it  may  then  be 
seen  to  suddenly  protrude  twenty-two  vesicles,  which  have  the  form  of 
small  oblong  sacs,  distended  by  uquid.  These  organs,  which  appear  to 
correspond  to  the  abdominal  vesicles  of  certain  rodurids,  are  arranged 
in  two  longitudinal  rows  on  either  side  of  the  middle  line.  They 
are  formed  by  a  portion  of  the  integument  of  the  abdomen,  whidk 
is  delicate  and  membranous,  is  invaginated  when  in  repose,  and  when 
distended  by  the  liquid  of  the  general  cavity  is  evaginated  suddenly  on 
contact  with  a  moistened  surfAce.  It  is  possible  Ihat  they  are  orgpois 
which  absorb  the  water  which  is  necessary  to  make  up  for  that  lost  by 
the  animals  when  running  over  surfaces  exposed  to  the  rays  of  the  sun. 

Brain  of  Phylloxera.  f'—M.  Y.  Lemoine  pursues  his  researches  on 
the  nervous  system  of  the  winged  PhyUoocera  punciaia^  and  has  made 
sections  of  its  brain.  He  describes  the  structure  of  the  ocelli  and  their 
innervation,  the  optic  lobes,  and  the  innervation  of  the  oompound  eyes. 
The  author  gives  an  intimate  acc<)unt  of  the  various  divisions  of  tiie 
brain,  the  different  commissures,  the  suboasophageal,  and  other  ganglionic 


/3.  Kirriopoda. 

Brain  of  Iulu8.| — ^M.  O.  Saint-Remy  has  examined  the  internal 
structure  of  the  brain  of  lulua  aahulonu,  and  J.  marUimus,  The  organ  is 
divisible  into  three  ganglionic  regions,  the  optic,  the  antennary  or 

*  Comptes  RenduB,  ovi.  (1888)  pp.  623-5. 

t  Ibid.,  pp.  678-80.  X  Ibid.,  pp.  618-20. 
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olfactory,  and  the  mandibiilar.  The  first  of  these  is  divisible  into  two 
regions,  the  median  optic  ganglion  which  occnpies  the  posterior  and 
superior  part  of  the  brain,  and  the  optic  lobes  which  lie  laterally  and 
correspond  to  the  optic  ganglia  of  Insects  and  Crustacea.  The  former 
portion  is  interesting  in  two  points;  in  the  middle  of  the  cortex  of 
ganglionic  cells  there  are  two  islets  of  small  nuclei  grouped  around  an 
eminence  of  the  medullary  substance ;  these  have  all  the  characters  of 
the  ganglionic  nuclei  of  Dietl,  and  may  be  considered  as  cells  which  are 
▼cry  poor  in  protoplasm.  The  optic  lobes  are  small  cylinders  situated 
at  the  extremities  of  the  brain;  though  their  structure  is  somewhat 
complicated,  it  is  much  simpler  than  that  of  the  optic  ganglia  of  Insects ; 
each  consists  of  four  layers,  internal  medullary,  layer  of  optic  fibrils, 
ganglionic  layer,  and  layer  of  optic  bundles. 

The  olfiActory  gangUa  are  formed  by  the  two  olfactory  lobes,  each  of 
which  consists  anteriorly  of  a  thick  layer  of  ganglionic  nuclei,  below 
which  the  dotted  substance  is  peculiarly  fine  and  homogeneous.  On  the 
outer  side  the  lobe  is  swollen  into  a  lobule  invested  by  ganglionic  cells, 
in  which  the  dotted  substance  is  differentiated  into  glomeruli  comparable 
to  those  of  Insects.  The  mandibular  ganglion,  which  is  situated  in  the 
inferior  and  anterior  part  of  the  brain,  is  formed  of  two  lobes  united 
behind  by  a  commissural  band,  and  in  front  by  a  well-isolated  nervous 
bridge  which  gives  off  the  stomatogastric  nerves.  Its  ganglionic  cortex 
consists  only  of  cells  rich  in  protoplasm.  The  nervous  bridge  is  formed 
of  a  cylinder  of  dotted  substance  invested  by  large  cells.  There  is  a 
transverse  commissure  of  the  oesophageal  ring,  which  is  formed  by  a 
bundle  of  fibres  that  take  a  U-shapidd  course. 

We  may  conclude  that  the  brain  of  Itdua  is  more  complicated  than 
that  of  other  Myriopods  yet  studied  by  M.  Saint-Remy,  and  that  it 
presents  striking  resemblances  to  that  of  Insects ;  there  are  traces  of  the 
pedunculated  body ;  the  optic  ganglion,  though  complex,  has  no  chiasma ; 
the  oUactory  lobe  is  relatively  more  important  than  that  of  Insects,  as 
in  them  there  are  cells  poor  in  protoplasm  which  are  specially  reserved 
for  the  centres  of  special  sensibility. 

y,  Prototraoheata. 

Development  of  the  Oape  Species  of  Perinatus.* — Mr.  A.  Sedgwick 
continues  his  account  of  the  development  of  Peripatus  of  the  Cape  from 
stage  G  to  birth.  The  changes  which  take  place  are  mainly  those  of 
growth  and  histological  differentiation.  The  segmented  thickenings  of 
the  ectoderm  which  are  called  the  ventral  organs  are,  in  the  first  seg- 
ment, probably  represented  by  the  cerebral  grooves ;  those  of  the  second 
differ  from  all  the  posterior  in  not  coming  into  contact  with  one  another 
in  the  mid-ventral  line;  they  remain  in  the  ectoderm  and  appear  to 
retain  a  connection  with  the  posterior  lobe  of  the  brain ;  the  ventral 
organs  of  the  oral  papillsd  become  divided  into  two  parts  by  the  lips ; 
those  of  the  seventeen  ambulatory  legs  appear  to  retain  a  cellular  con- 
nection with  the  lateral  nerve-co^iB.  The  ventral  cords  withdraw  from 
the  ectoderm,  though  they  still  appear  to  be  attached  to  the  latter  by 
marked  cellular  processes.  The  changes  in  the  nervous  system  and  eve 
are  described.  The  crural  glands  seem  to  be  entirely  derived  from  the 
ectoderm,  but  nothing  is  known  as  to  the  details  of  their  development. 

*  Quart  Joum.  Mior.  Soi.,  zviii.  (1888)  pp.  378-96  (4  plf.). 
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The  endoderm  in  stage  G  becomes  redaced  to  a  layer  of  extreme 
tenuity ;  soon,  howeyer,  it  begins  to  increase  in  thickness ;  the  endodemuJ 
part  of  the  alimentary  canal  is  without  glandular  appendages  of  any  kind. 

The  mesoderm  may  be  oonsidered  under  four  heads : — 

(1)  The  muscles  of  the  skin  arise  from  the  subectodermal  fibrous 
network,  the  outer  part  of  which  becomes  arranged  in  a  circular  manner, 
and  so  forms  the  circular  muscles  of  the  body-wall ;  the  longitudinal 
muscles  arise  in  seven  patches.  The  contractile  tissue  of  the  gut-wall 
and  internal  organs  generally  is  derived  from  wandering  cells,  whidi 
themselves  appear  to  be  derived  from  the  walls  of  the  mesodermal 
somites. 

(2)  The  body-cavity  is  vascular  in  type,  and  may,  as  Lankester 
suggests,  be  called  the  "  hsemoccele."  The  heart,  in  stage  G,  becomes  a 
tube  with  thin  walls  and  flattened  nuclei,  lying  freely  in  the  pericardial 
cavity,  with  cellular  cords  projecting  from  its  walls  into  ihe  latter; 
these  cords  seem  to  become  transformed  into  a  pericardial  network, 
which  contains  round  nuclei  in  its  nodes,  and  is  continuous  with  the 
floor  and  roof  of  the  pericardium.  The  hsemocoele  becomes  divided 
into  five  main  chambers — central  compartment  of  the  body-cavity,  heart, 
pericardial  cavity,  two  lateral  compartments  in  which  the  nerve-cords 
and  salivary  glands  lie,  and  the  leg-cavities  which  contain  the  nephridia. 

(8)  Mr.  Sedgwick  recapitulates  the  history  of  the  nephridia  under 
the  head  of  the  somites  from  which  they  are  respectively  derived. 

(4)  The  generative  organs,  in  stage  G,  form  two  tubes  lying  in  the 
central  compartment  of  the  body-cavity,  and  closely  applied  to  one 
another  in  the  middle  line.  The  generative  ducts  may  be  r^arded  as 
modified  nephridia. 

It  is  commonly  said  that,  in  the  Arthropoda,  the  generative  ducts 
are  continuous  with  the  gluids,  but  in  PeripcUuSj  at  any  rate,  they 
present  exactly  the  same  relation  to  the  gonads  as  do  the  oviducts  of 
the  dogfish  or  the  earthworm  to  the  ovaries  of  these  animals ;  or,  in 
other  words,  the  generative  ducts  open  into  the  ccelom,  and  the  ova  are 
products  of  the  ccelomic  epithelium. 

Not  only  has  Peripatua  nephridia,  but  the  coxal  glands  of  Limndug^  and 
the  antennary  glands  of  Crustacea  are,  as  Lankester  has  suggested,  pro- 
bably nephridia ;  so  that  the  negative  feature  often  regarded  as  charac- 
teristic of  Arthropods — the  absence  of  nephridia — can  no  longer  be 
considered  as  justified  by  the  facts  of  the  case. 

Development  of  a  South  American  Peripatus.* — Mr.  W.  L.  Sclater 
has  an  account  of  the  early  stages  of  development  of  a  South  American 
species  of  Peripatus  from  Demerara,  which  he  proposes  to  call  P.  Im- 
thurmi.  The  egg  is  small,  as  in  P.  lorguatus  and  P.  Edwardsii^  and  there 
is  an  "  extraordinary  discrepancy  "  between  its  early  stages  and  those  of 
P.  capensis.  The  segmentation  is  complete,  and  there  is  no  appearance 
of  sponginess,  such  as  is  described  by  Sedgwick  for  P.  capensU,  nor 
would  one  suppose  £rom  the  nature  and  size  of  the  ovum  tiiat  it  had 
only  comparatively  recently  lost  its  yolk.  The  only  similar  case  known 
to  us  is  that  of  placental  mammals,  and  in  both  cases  there  appears  to 
have  been  diminution  in  the  size  of  the  ovum,  total  s^;mentation,  and  the 
formation  of  an  embryonic  (Peripaius)  or  blastodermic  (mammals^  veside. 

A  curious  phenomenon,  of  which  the  author  can  oner  no  explanation, 

*  Quart.  JouTD.  Micr.  Sci.,  xxviii.  (1888)  pp.  343-63  (1  pi.). 
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18  the  apparent  inyereion  of  the  layers,  for  the  epidermis  appears  to  be 
formed  from  the  imier  layer  of  cells,  and  the  hypoblast  from  cells  that 
are,  morphologically  speaking,  part  of  the  outside  layer  of  the  embryo ; 
the  cause  may  perhaps  be  found  in  the  so-called  amnion. 

The  species  of  Peripatus  appear  to  fall  into  three  groups:  New 
Zealand  species,  Gape  species,  and  South  American  species.  The  only 
anatomical  difference  between  the  two  latter  which  is  of  importance  is 
the  presence  of  a  receptaculum  ovornm,  or  closed  Yesicle,  between  the 
oyary  and  the  receptaculum  seminis.  The  only  other  instance  of  great 
variation  in  development  which  the  author  remembers  is  that  of  Bateson's 
Balanoglo88U8  and  the  ordinary  Tomaria-BcUanoghasus ;  but  that  difference 
is  explicable  by  the  difference  in  habit,  for  the  former  is  mud-living  and 
the  latter  is  pelagic.  But,  with  PeripcUus,  the  habits  and  mode  of  life 
seem  to  be  much  the  same  wherever  they  occur,  so  that  the  striking 
differences  in  development  cannot  be  explained  by  change  of  habits 
modified  by  external  conditions. 

8.  Araohnida. 

Eyes  in  Scorpions.* — Mr.  O.  H.  Parker  finds  that  the  retinae  of  the 
median  and  lateral  eyes  of  scorpions  are  hypodermal  in  origin.  The 
median  eye  is  found  to  be  triplostichous,  and  to  be  formed  by  an  invo- 
lution of  the  hypodermis  and  an  inversion  of  the  middle  layer ;  the  first 
layer  (lentigen)  is  modified  hypodermis  immediately  external  to  the 
pocket  of  involution ;  in  addition  to  secreting  the  lens,  it  serves  the  pur- 
pose which  gained  for  it  its  earlier  name  of  vitreous.  The  lens  differs 
from  ordinary  cuticle  in  having  no  pore-canals,  and,  except  the  external 
hyaline  layer,  it  can  be  stained  throughout  The  lentigen  can  produce 
cutioula  independently  of  the  general  hypodermis.  The  second  layer,  or 
retina,  is  inverted,  and  consists  of  nerve-end-cells  and  pigment-cells ;  it 
contains  phaospheres.  The  walls  of  the  nerve-end-ceUs  are  thickened 
into  prenudear  rhabdomeres,  and  a  nerve  is  given  off  from  their  deep  ends ; 
fiye  rhabdomeres  unite  to  form  one  rhabdome.  Each  pigment-cell  forms 
two  sacs,  connected  by  a  stiff  fibre ;  the  nucleus  is  in  the  inner  one.  The 
third  or  post-retinal  layer  is  the  "sclera  matrix''  of  Qraber,  and  it 
becomes  intimately  fused  with  the  retina.  In  the  embryo  the  fibres  of 
the  optic  nerve  emerge  from  the  external  ends  of  the  inverted  retinal 
cells,  bat  in  the  adult  from  the  opposite  ends.  The  basement  membrane 
is  a  cuticula  formed  by  the  inner  ends  of  the  hypodermal  cells ;  the 
preretinal  membrane  is  the  united  basement  membranes  of  the  lentigen 
and  retina ;  the  sclera  is  the  basement  membrane  of  the  post-retina. 

The  lateral  eyes  are  monostichous,  and  arise  from  a  simple  thickening 
and  depression  of  the  hypodermis ;  around  the  margin  of  the  depression 
is  a  ring  of  perineural  cells  which  secretes  the  lens ;  they  differ  from  the 
lentigen  in  not  having  a  vitreous  function,  owing  to  subsequent  recession 
removing  them  from  between  the  lens  and  retina.  The  lens  has  the  same 
structure  as  in  the  median  eye,  but  the  retina  wants  the  phaospheres ;  there 
is  no  preretinal  membrane.  Mr.  Parker  thinks  that  the  lateral  eyes 
may  well  be  supposed  to  represent  the  ancestral  type  of  the  median  eyes. 

So-called  Auditory  Hairs-t — ^Herr  W.  Wagner  has  investigated  the 
nature  of  the  hairs  which  Dahl  described  as  '*  auditory."    He  distin- 

♦  Bull.  MuB.  Comp.  Zool.  Camb.,  xiii  (1887)  pp.  178-208  (4  pis.), 
t  Boll.  8oc.  Imp.  Nat  Mosoou,  1888,  pp.  119-34. 
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goiBheB  two  types  of  hair,  one  in  which  the  ontionlar  root-porti<m  is 
thick  compared  with  the  free  stem,  a  second  in  which  the  root  is  the 
more  delicate  portion.  The  first  or  tactile  hairs  are  descrihed  at 
length  and  contrasted  with  the  second  or  protectiye  hairs.  As  to  those 
hairs  which  Dahl  deecribed  as  anditory,  two  types  occur,  and  minor 
▼ariations  besides.  They  are  not  uniform  stmctures.  A  yery  distinct 
third  type,  swollen  in  a  cncomber-like  expansion,  was  observed  by  tiie 
author  on  a  species  of  Mygale  brought  from  New  Guinea  by  Eorotne£ 
The  three  forms  are  very  carefully  described,  but  the  details  can  hardly 
be  compressed.  It  is  more  important  to  notice  Herr  Wagnei's  con- 
clusions:—  (1)  That  the  functions  of  the  types  described  cannot  be 
supposed  to  be  identical ;  (2)  that  no  one  of  the  types  can  be  recognised 
as  auditory. 

What,  then,  is  their  function?  They  are  more  perfect  and 
more  sensitive  than  the  ordinary  tactile  hairs.  They  can  be  affected 
by  slight  agitations  which  do  not  influence  the  latter.  Herr  Wagner 
is  convinc^  that  their  rdle  is  to  perceive  finer  sensations,  such  as 
those  which  indicate  the  approach  of  ndn.  Thus  it  is  intelligible  why 
the  vagabond  forms  should  have  these  hairs  in  much  richer  abundance 
than  the  sedentary  forms,  in  which  (ag.  in  Epeiridie  and  Thendiids) 
they  occur  only  gd.  ihe  tibia  and  the  metatarsus. 

New  Orb-weaving  Spider.*— Dr.  H.  G.  M'Gook  has  discovered  in 
Florida  a  new  orbh-weaving  spider,  which  he  calls  Cyrtophora  bi/urea. 
Though  with  some  resembluices  to  C.  eaudata  of  Hentz,  it  differs  entirely 
in  the  shape  of  its  cocoon,  for  this  is  of  a  somewhat  irregular  octagon 
shape,  and  is  of  a  light-green  colour.  The  number  of  cocoons  found  on 
one  string  varied  £rom  ten  to  fourteen  ;  they  are  bound  together  by  con- 
tinuous series  of  thick  white  threads,  whi<m  extend  from  the  top  to  the 
bottom  of  the  string.  Within  each  cocoon,  which  consists  of  two  parts, 
there  is  a  very  slight  tuft  of  flossy  white  silk,  in  which  the  eggs  are 
deposited.  The  spider  is  of  about  the  shade  of  its  cocoon ;  the  female 
is  most  remarkable  for  the  cleft  at  the  apex  of  the  conical  prolongation 
of  the  abdomen. 

British  Oribatid8B.t — ^^-  ^  ^*  Michael  has  published  the  second 
volume  of  his  admirable  monograph  of  the  British  Gribatid®.  An 
amended  table  is  given  of  the  genus  Tegeocranua  and  the  genera  Notatpig 
(with  nineteen  species),  Datimua  (with  ^ight),  Hermannia  (with  six), 
Eremseus  (with  two^,  Noihrus  (with  thirteen),  Mypocthoniut  (with  four), 
and  Hoplo^hora  (with  five),  are  described  in  detail.  An  amended  table, 
with  descriptions  of  two  new  species,  is  also  given  of  Scutaveriex.  A  few 
nymphs  whose  adults  were  included  in  the  first  volume  are  described, 
and  supplementary  notes  are  made  on  other  species. 

The  author  considers  the  classifications  recently  proposed  by 
Canestrini  and  by  Berlese,  and  makes  some  emendations  of  his  own 
earlier  classification,  the  most  important  of  which  is  the  reduction  of 
the  monodactyle  and  tridactyle  distinction  to  specific  instead  of  generic 
value,  in  consequence  of  the  discovery  of  some  monodactyle  species  of 
Noihrus.  It  will  be  remembered  that  Mr.  Michael  made  use  of  this 
means  of  distinction  with  some  reluctance. 

•  Proo.  Acad.  Nat.  ScL  Philad.,  1887.  pp.  842.«. 

t  British  Oribfttida,  ii.  (Bay  Society  8  voL  for  1887)»  London,  1888,  pp.  L-zl 
and  887-657,  plB.  xxv,-liv. 
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There  is  an  interesting  chapter  on  anatomy.  The  author  is  more 
strongly  tham  ever  of  opinion  that  the  so-called  stigmata  are  sense- 
organs.  Some  additions  are  made  to  the  account  of  the  mouth-organs. 
Coition  prohahly  takes  place  by  a  bursa  copulatrix  within  the  anal 
plates  and  in  immediate  proximity  to  the  anus,  and  not  at  the  Yulva  of 
parturition  within  the  genital  plates.  Mr.  Michael  finds  that  there  is 
not  in  every  species  a  complete  breaking-up  or  dissolution  of  all  the 
organs  of  the  nymph  prior  to  the  formation  of  the  adult ;  in  some  cases, 
at  all  events,  some  of  the  internal  organs  of  the  n^ph  are  transferred 
to  the  adult,  and  are  not  dissolved,  but  are  identical  in  both  stages. 
Where  dissolution  and  reformation  have  occurred  in  the  specimens  ob- 
served by  the  author,  the  two  processes  have  gone  on  simultaneously, 
and  there  has  not  been  any  time  when  the  cuticle  contained  only  plastic 
or  liquid  matter  without  any  organs.  In  the  earlier  stages  of  this  change 
the  contents  of  the  nymphal  skin  have,  in  such  cases  as  were  observed, 
shrunk  backward  towards  the  posterior  portion  of  the  creature,  leaving 
the  cuticle  of  the  rostrum,  &c.,  empty,  while  the  contents  of  the  legs 
have  been  withdrawn  or  shrunk  inward  into  the  body-substance,  leaving 
the  cuticle  of  the  legs  empty.  In  the  later  stages  of  formation  the 
organs  of  the  adult  h&ve  again  advanced  forward  nearer  to  the  rostrum 
of  the  nymphal  cuticle,  but  not  as  far  forward  as  the  old  organs  originally 
were. 

A  list  is  given  of  foreign  species  of  Oribatidie,  and  the  work  con- 
cludes with  a  bibliography.    There  is  a  copious  index. 

•.  Orastaoea. 

Palpiform  Organs  of  Crustacea.* — Prof.  F.  Plateau  continues  and 
concludes  his  series  of  studies  on  the  function  of  palps  in  Arthropods 
by  an  investigation  of  the  palpiform  organs  in  Crustaceans.  In  an 
introductory  discussion  of  the  homologies  between  the  appendages  of 
Crustaceans  and  those  of  other  Arthropods,  he  concludes  (1)  that  neither 
the  pseudopalp  of  the  mandible  nor  die  so-called  palps  (exopodites)  of 
the  three  pairs  of  maxillipedes  are  homologues  of  the  palps  of  insects,* 
and  (2)  that  the  real  homologues  are  to  be  found  in  the  endopodit^  of 
the  two  pairs  of  maxillfo  and  of  the  three  pairs  of  maxillipedes. 

He  then  gives  an  account  of  his  observations  and  experiments  on 
the  following  forms  in  order : — Talitrua  scUtator  Montagu,  Gammaru$ 
pulex  Linn.,  PorceUio  scaher  Latr.,  Oniacus  murarius  Cuv.,  Ligia  oceanica 
Linn.,  Asdlua  ciquaticus  Linn.,  Oarcinus  mcsnas  Baster. 

His  results  on  crabs  disprove,  he  believes,  (1)  the  opinion  of  BruUS, 
Milne-Edwards,  and  Claus,  that  the  maxillipeaes  of  Crustaceans  are 
used  in  seizing  food,  and  in  conveying  it  between  the  other  buccal 
parts.  This  is  quite  erroneous  as  regards  the  Brachyura.  The  external 
maxillipedes  are  merely  auxiliary  in  retaining  the  food  seized  by  the 
claws  and  under  the  action  of  the  mandibles.  (2)  The  hypothesis  of 
Milne-Edwards  and  Huxley  that  the  external,  and  probably  also  the 
other  pairs  of  maxillipedes,  as  well  as  the  maxillfle  proper,  are  of  use  in 
mastication,  is  not  true  of  crabs.  There  the  mandibles  alone  are  masti- 
catory. (3)  The  function  suggested  by  Dug^  and  BoUeston  that  the 
mandibular  palp  is  used  to  direct  the  food,  is  not  supported  by  any 
observed  facts.    In  crabs  it  can  be  readily  observed  to  have  no  such  r61e. 

♦  Bull.  Soc.  Zool.  France,  xu.  (1888)  pp.  537-52  (11  figs.). 
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The  palps  of  masticating  insects,  female  Araneidie,  and  Chilopod 
Hyiiopoda,  represent  degenerate  appendages,  without  definite  fonctian, 
all  bnt  useless,  and  readUy  dispensed  with.  The  same  may  be  said  of 
many  of  the  palpiform  organs  of  Crustaceans,  since  Isopods  and  Ampbi- 
pods,  deprived  of  the  endopodites  of  their  maxillipedes,  seem  to  get  on 
just  as  well.  Finally,  the  exopodites  (miscalled  palps)  of  the  maxilli- 
pedes of  Decapod  Crustaceans  do  not  share  at  all  in  the  prehension  of 
food  or  in  its  introduction  into  the  mouth. 

Abbreviated  Metamorphosis  of  Al^hens,  and  its  Relation  to  the 
Condition  of  Life.* — Mr.  F.  H.  Hemck  has  discovered  a  Bahaman 
species  of  Alpheua  (A,  prsecox  sp.  n.)  in  which  the  animal  acquires 
all  its  adult  characters  in  twenty.four  hours  after  hatching.  Some 
interesting  data  are  afforded  by  the  subjoined  table : — 


Species. 

Habitat. 

Number  of 
Kggs. 

Diameter. 

I^oC 

A,  mmui  .. 

A.het€rocheti8  .. 
A.  prmooM 

(Bhell  heaps  and 
<exhalent  oscola 
{    of  sponges 

Do. 

/     Interior  of     \ 
\      sponges        / 

Complete 

Abbreviated 
Nearly  lost 

500-600 

200-300 
5-350 

1/35  in. 

1/28  in. 
1/24  in. 

1/2-1  in. 

IJin. 
1/G-ll  in. 

It  is  now  generally  agreed  that  the  zoea  of  Decapod  Crustaceans  is 
not  a  primitive  form,  bnt  one  gradually  acquired  as  the  habits  of  the 
larva  diverged  from  those  of  the  adult  "When,  therefore,  the  habits  of 
the  adult  or  larva  tended  to  converge,  the  zoeal  stage  would  be  shifted 
to  the  egg.  The  fact  that  of  the  numerous  species  of  AlpheuM  only  two 
are  known  to  undergo  an  abbreviated  development  is  evidence  of  the 
extreme  plasticity  of  young  animals,  and  of  their  tendency  to  vary  with 
varying  conditions  of  ufe. 

Eeprodnotion  of  Lost  Parts.t — Mr.  G.  Brook  gives  an  account  of 
his  ob»drvations  on  the  reproduction  of  lost  parts  in  Sie  common  lobster. 
A  brief  r^m6  of  the  history  of  previous  observations  is  given.  The 
reproduction  of  the  chelie,  walking  legs,  and  antennsB  is  described,  and 
their  rates  of  growth  are  noted.  It  seems  probable  that  limbs  lost  in 
summer  are  reproduced  more  rapidly  than  those  lost  in  winter.  The 
author  describes  the  deposition  of  pigment  in  the  new  appendages,  and 
notices  finally,  in  regard  to  the  rupture  of  the  carapace  during  ecdysis, 
that  the  cephalothorax  splits  along  the  dorsal  suture  in  some  cases,  bnt 
certainly  does  not  do  so  in  others. 

Parasitic  Castration  in  the  Enoyphotes  of  Palsamon  and  Hip- 
polyte.| — M.  A.  Giard  has  recently  collected  evidence  whidi  supports  his 
view  that  male  Palsemons  appear  not  to  harbour  Bopyriy  because  the 
atrophy  of  the  testes  in  the  infected  males  produces,  as  a  consequence,  an 
arrest  of  the  external  sexual  characters.  Beference  is  made  to  the 
secondaiy  sexual  characters  in  PaZasmon,  indicated  by   Grobben  and 

*  Johns-Hopkins  Univ.  Giro.,  vii.  (1888)  pp.  34-5. 

t  Proo.  B.  Phys  Soc.  Edin.,  Ix.  (1887)  pp.  370-85  (1  pi.). 

X  Comptes  RenduB,  cvi.  (1888)  pp.  502-5. 
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J.  y.  Boas,  as  well  as  other  points.  As  in  previonslj  studied  cases  of 
castration,  there  is  a  yery  singular  want  of  uniformity  in  the  phenomena 
obseryed,  which  is  probably  due  to  the  date  at  which  infestation 
occurred ;  and  the  modifications  are  not  indelible,  for  in  male  Paguri, 
which  had  been  freed  from  their  parasites,  the  characters  of  the  male  sex 
gradually  reappeared  at  the  successive  moults.  The  numerous  species  of 
Hippdyle  have  been  described  in  a  way  that  leads  M.  Giard  to  suppose 
that  the  castrating  influence  of  parasitism  has  not  been  taken  into 
account. 

Fresh-water  Crabs  of  Africa.* — M.  A.  Milne-Edwards  finds  that  the 
fresh-water  crabs  of  Africa  are  all  Thelphusidea  ;  twenty-five  species  are 
enumerated;  for  a  form  from  Lake  Tanganika,  a  new  genus — Platy- 
ihdphuaa — is  instituted.     The  species  is  called  P.  armata, 

Photospheria  of  Nyctiphanes  noryegica.t — Messrs.  B.  Yallentin 
and  J.  T.  Cunningham  have  investigated  the  structure  of  the  phosphores- 
cent organs  of  this  Schizopod.  They  find  that  the  hinder  part  of  each 
organ  is  bounded  by  a  layer  composed  of  wavy  fibres,  which,  to  some 
extent,  anastomose ;  this  layer  is  of  considerable  thiclmoss,  and  forms 
a  hemispherical  cross,  open  in  front  only.  It  contains  no  distinguishable 
oell-arefe,  and,  as  it  resembles  to  some  extent  a  tapetum,  it  may  be  called 
the  reflector.  The  external  surfSace  is  covered  by  a  flat  mosaic-like 
epithelium  of  polygonal,  red  pigment-cells.  Internally  to  the  reflector 
is  a  layer  of  large  cells,  each  with  a  large  nucleus ;  the  internal  surface 
of  the  cellular  layer  is  perfectly  smooth,  and  in  the  hollow  contained  by  it 
is  a  curious  fibrillar  mass.  The  fibrils  of  this  are  mostly  straight,  and  those 
that  are  external  are  perpendicular  to  the  surface  of  the  cellular  layer, 
while  the  core  consists  of  two  bundles  of  straight  fibrils  which  cross  at 
right  angles,  and  other  bundles  set  in  other  directions.  In  itoni  of  the 
fibrillar  mass  are  a  few  flat  cells,  which  belong  to  the  cellular  layer,  and 
in  fr^nt  of  these  is  a  bi-convex  lens ;  this  is  perfectly  homogeneous  and 
highly  refringent,  and,  as  its  diameter  exceeds  that  of  the  fibrillar  mass, 
it  rests  on  the  edges  of  the  cellular  layer.  In  front  of  the  lens  is  a  layer 
of  cellular  tissue,  which  contains  a  ring  of  circular  fibres,  running  round 
the  edge  of  the  lens.  The  cells  of  this  layer,  which  may  be  called  a 
cornea,  are  much  smaller  and  more  regular  than  those  of  the  posterior 
cellular  layer.  The  differences  between  the  photospheria  of  the  body, 
which  have  just  been  described,  and  that  of  the  ocular  peduncle  is  con- 
siderable ;  in  the  latter,  every  layer,  with  the  exception  of  the  straight 
fibrils  and  the  reflector,  is  continuous  with  the  epidermis.  This  would 
appear  to  indicate  that  the  organ  is  formed  by  differentiation  of  parts 
&im  a  simple  thickening  of  the  epidermic  layer  of  cells.  The  reflector 
is  probably  a  specialization  of  subepidermic  mesoblastic  tissue,  and  the 
posterior  cellular  layer  a  specialization  of  the  deepest  portion  of  the 
epidermic  thickening.  The  other  photospheria  are  advances  in  speciali- 
zation. 

With  regard  to  the  function  of  these  organs,  the  authors  admit,  with 
reservation,  that  their  activity  is  under  the  control  of  their  possessor ; 
nothing  like  continual  luminosity  was  ever  observed.  When  an  animal 
was  crushed  beneath  the  fingers  certain  particles  were  luminous,  and  re- 
mained so  till  they  were  Srj.    When  crushed  under  a  cover-glass  it 

♦  Ann.  Sd.  Nat.,  iv.  (1887)  pp.  121-49  (3  pis.) 

t  Quart.  Jonrn.  Micr.  Soi,  xxyiii.  (1888)  pp.  819-41  (1  pi.). 
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was  fonnd  possible  to  separate  all  the  component  layers  firom  one 
another.  The  internal  surface  of  the  reflector  was  the  only  part  that  was 
not  perfectly  transparent;  it,  with  transmitted  light,  glowed  with  a 
beantifal  Inminons-looking  rosy-purple  colour.  When  the  light  wan 
cut  off  it  was  yellowish-green.  This  colour  was  found  to  be  due  to 
fluorescence,  and  not  to  a  pigment. 

A  comparison  of  the  photospheria  with  other  luminous  organs  pre- 
sents few  points  of  resemblance.  All  that  can  be  said  is  that  the  cells 
of  the  cellular  layer  are  similar  in  general  appearance  to  the  cells  of  &e 
luminous  layer  in  Lampyris  ^lendidulaj  and  that  some  or  other  of  the 
cellular  elements  in  the  luminous  organs  of  flshes  are  the  aotiye  light- 
producing  agents.  The  cells  of  Nyctiphanea  may  be  really  the  active 
agents  in  emitting  light,  and  the  fluorescent  surfiEK)e  of  the  stratified 
layer  only  an  accessory  adjunct. 

New  Commensal  Amphipod.* — ^MM.  E.  Ohevreuz  and  J.  de  Oueme 
describe  a  new  amphipod  (Uyrtophium  cheknu^hilum),  which  was  found 
commensal  on  the  marine  tortoises  (Thalasaochdya  careitaY  Hying  near 
the  Azores.  The  new  species  diffiars  from  forms  already  mown  by  the 
shortness  of  its  anteniUB ;  it  resembles  O,  Ueve  in  the  smoothness  of  the 
upper  part  of  its  body,  but  differs  by  its  shorter  head.  Its  mode  of 
life  is  like  that  of  C,  parasiticum,  whic^  liyes  commensally  with  a  large 
Holothurian  in  Port  Jackson.  In  previous  records  of  crustaceans 
living  on  tortoises  there  has  never  been  sufficient  evidence  to  show  that 
their  presence  was  not  accidental,  but  in  the  case  of  the  present  species 
the  habit  has  been  noticed  by  Prince  Albert  of  Monaco  in  1885,  uid  by 
one  of  the  writers  in  1887,  while  in  the  latter  instance  seventy-seven 
specimens  were  found. 

Apseudes  and  the  Tanaid8B.t — Prof.  0.  Glaus  has  contributed  a 
detailed  account  of  the  structure  of  Apseudes  IcUreiUii  Edw.,  both  in 
itself  and  in  relation  to  the  Tanaidaa.  He  emphasizes  the  relationships 
which  the  Anisopod»  (Tanaid®  and  Apseadidse)  exhibit,  on  the  one  hand 
with  the  Cumacead  in  the  Thoracostraca  group,  on  the  other  hand  with 
the  Isopoda  among  the  Arthrostraca.  In  expressing  the  contrast  be- 
tween Thoracostraca  and  Arthrostraca,  the  Anisopoda  should  be  recog- 
nized as  an  order  correlated  with  the  Isopoda. 

The  Trieste  species  of  Apseudes  is  probably  A,  latreiUii  Edw.  The 
British  form  with  the  same  title  (Spence  Bates  and  Westwood)  is  quite 
different,  (a)  There  is  no  ventnJ  joint  between  the  first  and  second 
thoracic  segment ;  they  are  fused.  A  minimal  trace  of  the  ventral 
mvoroere  remains  as  a  rudiment,  though  the  joint  has' quite  disappeared. 
(p)  The  brain  most  nearly  resembles  that  of  Isopods  (SphsBroma),  and 
consists  of  fore-brain,  with  central  ganglia  and  lateral  eye-gangUa,  of 
the  somewhat  ventral  middle  portion  wilh  one  large  ganglion  and  nerves 
for  the  first  pair  of  antennad,  abd  of  the  hind  portion  extending  ov^  the 
oesophageal  ring,  and  including  ganglion  and  nerves  for  the  second  pair 
of  antennsD.  Besides  the  anterior  and  posterior  commissure,  there  is,  on 
the  oesophageal  ring,  a  marked  transverse  commissure,  which  is  in  rela- 
tion witii  the  ganglia  of  the  second  pair  of  antennsB.  There  is  a  nerve- 
ring  on  the  upper  lip  with  unpaired  ganglia,  as  in  Branch^us  and  the 
Phyllopods.  The  ventral  chain  consists  of  a  sub-08sophageal  portion, 
with  four  distinct  pairs  of  ganglia  for  the  mandibles,  maxillae,  and 

•  Comptea  Rendua,  cvi.  (1888)  pp.  625-8. 

t  Arbeit  Zool.  Inat.  Univ.  Wien,  vii.  (1887)  pp.  139-220  (7  pla.). 
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mazillipedes,  of  seYen  pairs  of  ganglia  in  the  thorax,  and  of  six  pairs  in 
the  abdomen,  of  which  the  last  is  due  to  two  or  more.  The  anterior 
side  of  the  gizzard  bears  a  large  sympathetic  ganglion,  with  two  lateral 
nerves,  (c)  The  eye  is  without  corneal  facets  or  crystalline  cones.  It 
contains  in  its  pigment-mass  eight  retinnlsa.  Each  of  these  consists  of 
a  7-partite  rhabdom  and  seven  nerve-cells  running  ont  into  nerve-fibres. 
The  retinal  ganglion  lies  on  the  lateral  edge  of  the  large  optic  ganglion. 
(d)  Delicate  plumose  bristles  occur  on  the  metacarpal  joint  of  the  six 
thoracic  appendages  on  both  pairs  of  antennsB,  and  on  the  dorsal  surfcu^e  of 
the  anal  segment.  The  stalks  of  the  bristles  are  protected  by  cnticnlar 
capsules,  {e)  The  structure  of  the  month  is  then  described,  with  notice 
of  the  two  glandular  sacs  on  the  epipharyngeal  wall,  &c.  The  stomach 
essentially  resembles  that  of  the  Diastylid®,  and  presents  dose  analogies 
with  that  of  Decapods.  The  pyloric  portion,  with  its  poaches  and 
tongue-shaped  valve,  is  no  sieve,  but  retains  the  food  for  further  diges- 
tion. There  are  three  pairs  of  digestive  glands.  The  hind-gnt  has  no 
special  features.  (/)  At  the  base  of  the  second  pair  of  antennsd  lie  the 
rudimentary  antennary  glands.  Urates  occur  in  the  fatty  body  in  the 
abdominal  and  posterior  thoracic  segments.  (^)  The  shell-^and  is 
represented  by  two  coiled  canals,  with  a  central  sac  and  lateral  efferent 
duct,  which  opens  on  an  elevation  at  the  base  of  the  second  maxilla. 
The  shell-gland  is  also  present  in  various  Isopods.  In  the  Diastylids 
also  it  has  a  ventral  maxillary  position,  (h)  The  upper  lip  is  filled 
with  a  group  of  glandular  salivary  cells,  opening  by  pores.  Quite 
different  are  the  skin-glands,  found  especially  on  the  two  first  pairs  of 
appendages.  They  consist  of  two  pyriform  apposed  cells,  and  of  a 
third  serving  as  duct  and  opening  by  a  pore,  (t)  The  heart  is  like  that 
of  Tafiais  and  Leptochdia,  There  are  only  three  ostia,  though  two 
pairs  are  present  in  the  embryo.  Besides  the  cephalic  aorta  and  the 
tWo  abdominal  arteries,  three  pairs  of  arteries  were  distinguished  in  the 
fourth,  fifth,  and  sixth  thoracic  segment.  A  transverse  septum  divides 
the  body-cavity  into  a  pericardial  sinus  and  a  ventral  blood-space,  in 
which  gut,  digestive  gland,  reproductive  organs,  and  ventral  nerve-chain 
are  contained,  (j^  The  reproductive  rudiments  are  represented  by  a  few 
cells  in  the  fourtn  thoracic  segment,  above  and  somewhat  to  the  side 
of  the  gut.  The  ovarian  rudiments  grow  gradually  into  long  tubes. 
(Generative  apertures  in  the  female  are  seen  only  in  the  stage  of  brood- 
sac  formation,  as  narrow  clefts  on  the  fifth  thoracic  segment  The 
testes  always  remain  as  simple  pear-shaped  sacs  in  the  fourth  thoracic 
segment,  and  give  off  a  long  narrow  vas  deferens,  which  opens  on  the 
posterior  margin  of  the  seventh  thoracic  segment,  on  the  median  spine, 
which  serves  as  a  copulatory  organ. 

Hew  Parasitic  Copepod.*— Mr.  L  C.  Thompson  describes  a  new 
species  of  Lichomolgus,  L.  aahellsBj  which  was  found  attached  to  the  gill- 
filaments  of  a  Sahdla  from  Beaumaris,  North  Wales.  The  posterior 
antennae  are  four-jointed  and  very  powerful,  the  second  joint  being  pro- 
vided with  four  small  curved  hooks  and  the  apical  with  four  large  strong 
hooks. 

Hew  Cirriped.t — ^Dr.  W.  Weltner  found  among  the  thirty-one 
species  of  Gimpeds  collected  during  the  voyage  of  &e  Prinz  Adalbert 

♦  Soi.-GoMip,  1888,  pp.  82-3  (4  figs.), 
t  Arch.  f.  Naturgeech.,  11.  (1887)  pp.  98-117  (2  pis.). 
1888.  2  G 
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a  new  species  of  Aeasta^  wUoh  he  calls  A.  scuticotta,  and  of  wHioh  lie 
gives  a  foil  description.  It  is  distinguished  from  A.  nndmlaia  by  the 
less  broad  crest  of  the  tergom. 

Hew  Crustacean  Parasite.* — TheBev.  Dr.  A.M.  Norman  describes 
a  remarkable  new  parasite  allied  to  Laoaze-Dnthiers'  Laura,  Like  it, 
Synagoga  mira  (g.  et  sp.  n.)  is  parasitic  on  an  Antipatharian,  AntipcUkea 
larim^  bat  it  diners  in  position,  for  Synagoga  is  external  to  its  host. 
Other  differences  are  that  the  valves  of  Synagoga  are  shorter  than  its 
body ;  the  antennsB  are  strongly  developed  grasping  organs,  the  hinder 
limbs  are  two-branched,  jointed,  and  freely  setose,  and  the  lamin»  of  the 
caudal  furca  are  much  longer,  spined  on  the  edges,  and  provided  with 
long  setsB.  Synagoga  appears,  therefore,  to  be  much  less  retrograde 
than  Laura.  Of  its  relations  Dr.  Norman  contents  himself  for  the 
present  with  saying  that  there  is  much  in  its  structure  to  remind  us 
of  the  Gypris-condition  of  a  larval  Cirriped,  and  other  features  which 
strongly  recall  the  much-disputed  genus  aehdia. 

Vermes. 


Formation  of  Tube  of  Annelid8.t — ^M.  A.  Soulier's  observations 
on  the  mode  of  formation  of  the  tube  of  Myxieola  do  not  confirm  the 
generalization  of  ClaparMe.  This  worm  produces  a  filament  of  mucus 
which  escapes  from  the  branchial  funnel ;  this  falls  by  its  own  weight, 
and  is  afterwards  taken  up  by  the  branchisB  and  cast  out.  In  no  case 
does  this  mucus  take  part  in  forming  the  tube.  While  it  is  being 
secreted  the  animal  is  being  very  rapidly  enveloped  in  an  independent 
mucous  tube.  If  a  Myxieola  be  cut  below  the  tubiparous  glands  the 
hinder  part  of  the  body  continues  to  secrete  mucus  in  great  abundance, 
and  a  worm  deprived  of  its  tubiparous  glands  can  surround  itself  with 
a  mucous  tube  in  a  few  minutes.  Branckiomma  behaves  in  the  same 
way.  In  both  cases  the  tube  is  due  to  the  secretion  of  isolated  mucous 
glands,  scattered  irregularly  over  different  parts  of  the  surficioe  of  the 
body.  These  glands  form  accumulations  near  the  feet  and  on  the 
ventral  surface.  The  author  promises  an  account  of  them  in  a  short 
time. 

Cardiac  Body  of  Annelids.^— Dr.  B.  Horst  has  a  note  on  the  re- 
cent observations  and  criticisms  of  Mr.  J.  T.  Cunningham.  He  thinks 
that  his  views  and  interpretations  have  been  too  severely  attacked,  and 
he  urges  certain  historical  considerations  which  his  critic  appears  to 
have  neglected. 

Monograph  of  the  Capitellid8B.§ — In  this  large  monograph  Dr.  H. 
Eisig  does  not  confine  himself  to  the  description  of  the  species  that 
compose  the  group  OapitellidsB,  but  discusses  many  points  of  great 
morphological  importance. 

In  ^e  first  part  the  anatomy  and  histology  of  NoUmasim,  Da$y- 
hranchuB^  Mastohranchw  g.  n.,  Heteromastus  g.  n.,  Capitdla,  and  Cfqnlo- 
mastuB  g.  n.,  are  described  under  the  heads  of  general  form,  integumoit, 

•  Bep.  Brit  Assoc.  Adv.  Sci.,  1887  (1888)  p.  86. 
t  Oomptes  Bendas,  cvi.  (1888)  pp.  505-7. 
%  Zool.  Anzeiff.,  zL  (1888)  pp.  135-8. 

§  Fauna  u.  Flora  dee  Qolfes  von  Neapel,  Monogr.  xvi.  (1887),  sxriii.  and  906  pp. 
(87  pis.). 
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mttsonlAhire,  enteric  canal,  central    nervous  system,  sensory  organs, 

C podia,  respiratory  organs,  nephridia,  generative  organs,  coelom,  and 
lolymph.  The  second  portion  is  morphological  and  comparative. 
Among  the  cnticnlar  stmctnres  which  are  discussed  are  the  segmental 
spinning  glands  of  Polyodantea,  the  hairs  of  Aphrodita  aculeata^  the 
glandular  pouches  of  Pdydora  and  SMo  hofnhtfx^  the  tubular  glands  of 
Owenia  filifcrmis^  the  coiled  tubes  of  the  Nereidie,  SphsBrodwrum  and 
PhyUodoce^  the  secretions  of  Typhhscolex^  and  of  the  hypodermal  cells 
of  PhyUoduetoptems  and  Bamania.  Comparisons  are  tiien  instituted 
with  the  skeleton  of  homy  sponges,  the  stinging  organs  of  Coelenterates, 
the  Cuvienan  organs  of  Holothurians  (which  much  resemble  the  secre- 
tion of  Polyodoiuei),  and  the  cuticular  organs  of  worms  other  than 
Annelids.  In  the  Arthropodan  phylum  the  spinning  glands  of  Anne- 
lids appear  to  have  as  homologues  the  spinning  and  crural  glands  of 
PeripcUuif  the  spinning  and  coxal  glands  of  Myriopods,  the  cozal  glands 
of  Thysanura,  and  the  spinning  (and  ?  coxal)  glands  of  Insects,  and  the 
same  glands  in  Arachnids.  The  nephridia  of  Annelids  have  as  homo- 
logues the  salivary  glands  and  genital  ducts,  and  in  some  cases  perhaps 
also  glands  of  offence.  The  cuticular  structures  of  Molluscs  and  Verte- 
brates are  next  considered.  The  other  systems  of  organs  are  dealt 
with  in  a  similar,  though  not  always  so  comprehensive  a  manner. 

The  third  section  of  the  monograph  deals  with  physiological  ques- 
tions. Among  those  discussed  are  the  pigments  of  the  gastric  region  of 
the  enteron  in  GapiteUa,  which  are  shown  to  be  free  from  bile-pigments 
and  acids ;  the  mode  of  ingestion  of  carmine  and  the  absence  of  intra- 
cellular cUgestion;  the  respiratory  action  of  the  enteric  appendage. 
The  view  that  ^e  neurocho^  is  a  supporting  organ  for  the  ventral  cord 
18  accepted.  Some  additions  are  made  to  the  autibor's  already  published 
observations  on  the  lateral  and  goblet-shaped  organs.  The  chemical 
properties  of  the  blood,  and  of  tibe  excretory  vesicles  and  concretions 
found  in  the  nephridia  are  discussed.  The  mode  of  excretion  of  carmine 
is  described,  and  evidence  is  given  of  the  excretory  activity  of  systems 
of  organs  other  than  the  nephridia.  The  significance  of  pigment  from 
various  points  of  view  is  fully  considered. 

The  concluding  chapter  is  systematic  and  faunistic,  and  concludes 
with  some  phylogenetic  observations,  the  chief  outcome  of  which  is  that 
Annelids  should  not  be  divided  into  OligochsDta  and  Polychsata,  but 
that  the  former  should  merely  be  regarded  as  a  family  of  Annelids. 

The  wide  range  of  this  work  will  be  evident  from  this  short  notice, 
and  its  importance  will  doubtless  be  great. 

Homology  of  8ee;mental  Organs  and  Efferent  Ducts  of  Genital 
Products  in  OligooncBta.* — ^Dr.  0.  Lehmann  is  of  opinion  that  in  the 
earthworm  there  are  two  germ-epithelia  for  the  mother-cells  of  the 
spermatozoa,  one  the  small  bodies  called  testes  by  Hering,  and  the 
other  the  so-called  sperm-reservoirs  or  testes  of  D^Ukedem.  The 
mother-cells  of  the  former  continue  their  development  in  the  median 
seminal  reservoirs  in  such  Lumbricidas  as  are  provided  with  them  and  in 
others,  e.  g.  AUohbophora,  freely  in  the  coelom.  The  efferent  ducts  of 
tbe  male  products  are  the  vasa  deferentia,  each  of  which  commences 
bj  a  large,  folded  infundibulum.  In  the  species  which  are  provided 
with  a  median  seminal  capsule  (or  sperm-reservoir),  the  funnel  is  in- 

•  JeuRiflch.  Zeitachr.  f.  Naturwisa.,  xiv.  (1887)  pp.  322-60  (I  pi.). 
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dosed  by  it  In  AUoldbophara  the  foimel  consists  of  two  elongated  lips, 
which  lie  against  one  another  and  have  ciliated  epitheliiun  on  their 
inner  surface.  The  canals  from  the  funnels  do  not  unite  till  they 
reach  the  fourteenth  segment  The  funnels  may  be  regarded  as  thicken- 
ings of  the  peritoneum,  and  the  yas  deferens  is  at  first  a  solid  cord  of 
cells,  which  in  time  becomes  hollow.  The  oTiducts  are  deyeloped  in 
the  same  way ;  the  funnels  are  thickenings  of  the  peritoneum  at  the 
side  of  the  segmental  funnel,  and  the  receptacula  are  thickenines  of  the 
peritoneum  of  the  dissepiment  In  their  mode  of  origin,  wen,  the 
male  seminal  reseryoirs  and  the  receptacula  oyorum  present  great  simi- 
larity, and  may  be  homologous,  but  in  their  functions  they  are  quite 
different,  so  that  the  peculiarities  of  the  receptacula  must  not  be  regarded 
as  a  proof  of  the  non-testicular  nature  of  the  seminal  yesides. 

Lehmann  is  of  opinion  that  the  yasa  deferentia  and  oyiducts  hayeno 
genetic  relations  to  the  sefipnental  organs.  As,  howeyer,  they  haye  to 
perform  ike  same  kind  of  nmction — ^the  remoyal  of  material  from  the 
mterior  of  the  body — ^it  may  well  happen  that  yasa  deferentia  may  serye 
as  ducts  for  the  excretory  organs,  and  the  excretory  ducts  carry  away 
generatiye  products  to  the  exterior. 

Structural  Characters  of  Earthworms.*— Mr.  F.  K  Beddard  de- 
scribes a  new  genus  of  earthworms — Neodriltu  monocyaiU — ^from  a  single 
specimen  which  it  is  possible  may  be  really  an  AearUhodrilua  in  which 
the  posterior  pair  of  xnale  generatiye  pores,  together  with  their  glands, 
haye  not  yet  been  deyeloped.  A  detioled  account  is  giyen  of  Uroc^seta 
sp.  £rom  Queensland,  which  is  compared  with  U,  eoreUmmu^  ajid 
U,  dvhia,  PericJaeta  neweomhei  sp.  n.  is  remarkable  for  the  great 
deyelopment  of  the  genital  papilla ;  while  agreeing  in  many  points  with 
the  two  species — P,  au8trali8  and  P.  coxii — lately  described  by  Hr. 
Fletcher,  it  differs  in  the  presence  of  yesiculsB  seminales  in  iJl  of  the 
segments  from  9-12  inclusiye.  P.  upuheruis  sp.  n.  is,  also,  mainly 
characterized  by  the  number  and  arrangement  of  the  genital  papillaB. 
It  would  seem  that  the  number  and  arrangement  of  these  papilkd  afford 
good  characters  for  discriminating  the  different  species  of  PerichsBUi^ 
although  the  number  is  apt  to  yary  somewhat  at  different  stages  of 
maturity. 

New  Australian  Earthworm8.t— Mr.  J.  J.  Fletcher  giyes  descrip- 
tions of  ten  new  species  of  Australian  earthworms,  but  he  leayes  the 
consideration  of  morphological*  details  for  a  future  reyision.  All  but 
two  belong  to  the  common  Australian  type  Perichmta^  and  one — P.  eana- 
liculata  —  is  interesting  as  being  intra-clitellian,  while  another  —  P. 
wiUoniana — has  most  of  its  representatiyes  post-clitellian,  but  one  is 
intra-clitellian ;  these  facts  support  the  yiew  of  Mr.  Beddard  that  Perrier^s 
diyision  of  intra-  and  post-cUtellian  groups  is  too  artificial  to  be  per- 
manently retained.  A  new  genus,  Perissogcuter,  is  established  for  a 
form,  P.  excavata^  which  is  characterized  by  the  possession  of  three 
gizzards,  while  it  differs  from  the  West  Indian  ge^us  Trigaster  of 
Benham  in  the  characters  of  its  generatiye  apparatus.  One  spedes  is 
referred  proyisionally  to  Crmtodrttua^  and  is  cdled  O.  nAem.  The  other 
new  forms  are  Eudrilw  (?)  dvlhiuB,  Perichseta  exiguOj  and  yar.  fii«miy- 
ana,   P.  moniicola,  P.  stirlingi,  P.   raymondianay   P.    hamUioniy   and 

♦  Proc  Roy.  Soo.  Edinbureh,  1886-7,  pp.  156-76  (1  pi.), 
t  Proc.  Linn.  Soo.  N.  8.  Wales,  ii.  (18#7)  pp.  375-402. 
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P.  fecunda,   EudrUua  dubius  has  only  been  obtained  from  gardens,  and  it 
is  not  certain,  therefore,  that  it  is  a  true  Australian  form. 

Mr.  Fletcher  also  *  gives  a  preliminary  acoonnt  of  six  new  species 
of  earthworms,  four  from  Victoria,  one  from  Tasmania,  one  from  New 
South  Wales.  The  Tasmanian  form  and  one  of  the  Victorian  forms 
were  very  large,  and  presented  favourable  opportunities  for  the  study  of 
the  reproductive  organs,  in  regard  to  which  fuller  details  are  promised. 
In  the  Tasmanian  Notoscolex  the  true  testes  were  very  well  seen  as  two 
pairs  of  small  Cellular  masses,  each  made  up  of  an  inner  solid  portion 
attached  at  one  point  to  the  mesentery,  and  of  an  outer  portion  consist- 
ing of  numerous  short  radiating  filaments.  The  new  species  are  Noto^ 
9colex  gippslandicuB  (apparently  4  to  6  feet  long,  said  to  be  able  to 
produce  sounds),  Notoscolex  tasmanianua  (peculiarly  thick),  Notoscolex 
tuberculaius  (very  slender),  Cryptodrilus  mediterreuSy  Periclueta  hakeri^ 
Perichseta  dorsalis. 

Nephridia  of  Earthworms-t — Mr.  F.  E.  Beddard  calls  attention 
to  the  occurrence  of  numerous  nephridia  in  the  same  segment  in  certain 
earthworms.  In  Acanthodrilus  mtUtiporus  there  are  more  than  one  pair 
of  nephridiopores  in  .,each  segment,  but  no  internal  orifices  could  be 
detected,  and  the  appearances  presented  can  only  be  explained  on  the 
assumption  of  a  network  of  nephridial  tubules.  In  PerichmtaX  the 
nephridial  network  of  one  segment  is  continuous  through  the  septum 
with  that  of  the  next,  so  that  ^e  system  differs  from  that  of  any  other 
''Annelid,"  except  PonkhdeUa,  in  that  it  forms  a  continuous  network 
miinterrupted  by  the  intersegmental  septa.  There  also  appears  to  be  a 
perfect  continuity  between  &e  nephricUal  system  of  the  right  and  left 
halves  of  the  body,  but  there  is  no  longituodnal  duct  on  ei&er  side,  as 
in  Lamce  conchilega.  No  traces  of  internal  apertures  could  be  seen.  In 
Tyj^heeus  and  Dichogaster  numerous  nephridiopores  in  a  single  segment 
have  likewise  been  observed. 

In  proceeding  to  consider  the  relations  of  the  excretory  organs  of 
Annelids  to  those  of  Platyhelminths,  Mr.  Beddard  indicates  the  views 
of  preceding  writers.  The  facts  here  recorded  support  the  view  that 
the  annelid  excretory  system  is  directly  traceable  to  that  of  the  Platy- 
helminth,  but  a  rather  different  account  of  the  course  of  development 
than  that  proposed  by  Lang  is  given.  Perichseta  appears  to  be  the  most 
archaic  form ;  Acanthodrilus  muUtporus  offers  the  next  stage,  and  with 
it  the  CapiteUidsB  present  many  points  of  agreement.  The  gap  between 
AcatUhodrilus  and  Lunibricus  is  only  very  partially  bridged  over  by 
PluteUus,  where  the  irregularity  in  the  position  of  the  nephridiopores  is, 
perhaps,  to  be  regarded  as  a  last  trace  of  the  numerous  pores  of  Acantho- 
drtlus  and  Perichseta,  The  recent  researches  on  the  epiblastic  origin 
of  the  segmental  duct  of  vertebrates  and  the  longitudinal  duct  of  Lum» 
hricus  must  make  us  hesitate  to  accept  Lang's  view  of  the  identity  of  the 
longitudinal  duct  of  Lunibricus  with  tiie  longitudinal  canals  of  Platy- 
helminths, for  the  latter  are  of  mesoblastic  origin. 

Anatomy  of  Allurus  tetraedru8.§ — ^Mr.  F.  E.  Beddard  finds  that 
AUurus  U  differs  from  Lunibricus  in  having  the  male  reproductive  folds  on 

•  Proc  Linn.  Soc.  N.  S.  Wales,  ii.  (1887)  pp.  601-20. 

t  Quart.  Jonm.  Mior.  Sd.,  xxviu.  (1888)  pp.  397-411  (2  pla.).  : 

J  See  alflo  Pioo.  Roy.  Soc.,  xliu.  (1888)  pp.  309-10. 

§  Quart.  Joum.  Micr.  Soi..  xxviu.  ri888)  pp.  36^-71  (1  pi.). 

0  **  Aihiobophora^"  on  p.  370,  is  evidently  a  misprint  for  ^^AllurwP 
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segment  13,  and  therefore  in  front  of  the  female  generatiye  orifiee. 
There  appears  to  be  but  one  pair  of  spermathecsB,  which  open  on  to  the 
middle  of  their  segment,  a  litUe  to  one  side  of  a  seta.  The  caldferoos 
glands  of  oonseoatiye  segments  are  not  distinct  from  each  other ;  they 
oocnpy  segments  10-14.  The  gizzard  is  confined  to  a  single  ([the  17th) 
segment.  There  is  a  continnons  glandular  fold  on  either  side  of  the 
body,  which  is  of  the  same  stmctore  as  the  clitellnm,  extending  from 
the  4th  to  the  24th  segment,  and  interrupting  the  muscular  layers. 
This  glandular  mass  is  specially  developed  in  segment  13,  round  the 
orifice  of  the  yas  deferens. 

Anatomy  of  Periclmta.* — Mr.  F.  E.  Beddard  has  some  pre- 
liminary notes  on  the  anatomy  of  this  earthworm.  He  finds  that  the 
salivary  elands  exhibit  a  metameric  arrangement,  and  he  looks  upon 
them  as  uie  homdogues  of  ^e  septal  glands  of  the  EnchytraidiD  and 
Lumbricidfld.  There  are  a  number  of  small  glands  which  may  possibly 
represent  the  capsulogenous  gland  of  Lumbncus,  but,  in  the  absence  <n 
any  definite  knowledge  of  the  histology  of  these  glands  in  the  earth- 
worm, it  is  impossible  to  speak  with  certainty.  Li  P.  vUrdbilU  and 
P.  aspergiUum^  the  organs  consist  of  groups  of  unicellular  glands.  As 
their  number  and  position  differ  in  ioxa  known  species,  their  arrange- 
ment may  frimish  a  means  of  discriminating  the  species  of  the  genus. 

Mncons  Oland  of  Xrrooh8dta.t— Mr.  F.  E.  Beddard  finds  that  the 
^  mucous  gland  "  of  Urocheta  is  provided  with  coBlomic  apertures,  which 
have  the  form  of  large  frmnel-ehaped  ciliated  discs,  composed  of  the 
usual  columnar  cells.  This  character,  added  to  those  discovered  and 
described  by  Prof.  Perrier,  completes  the  resemblance  of  these  organs 
to  nephridia.  The  "  mucous  glands  "  consist,  in  fitct,  of  a  tube  opening 
on  to  the  exterior  by  a  single  orifice,  and  branching  distally  into  a 
number  of  tubules,  each  of  which  opens  into  the  coelom  by  a  ciliated 
funneL  These  funnels  appear  to  be  disposed  irregularly  and  not 
metamerically. 

B,  Nemathelminthes. 

Stmcture  of  Echinorhynohi.f — Dr.  R  Eoehler  has  had  great  diffi- 
culty in  obtaining  specimens  of  Echinorhynchua  gigas  from  the  Pig, 
which  seems  to  be  becoming  excessively  rare.  He  was  specially  inter- 
ested in  the  structure  of  its  muscular  system. 

He  finds  that  in  Echinorhynchi  the  elements  of  the  muscular  syston 
become  differentiated  into  cells  ;  these  are  sometimes  numerous,  and  the 
contractile  substance  forms  a  single  group  of  fibrils  in  each  cell  (trans- 
verse fibres  of  E.  heruca);  sometimes  the  fibrils  form  two  or  three 
distinct  groups  in  each  cell,  but  the  size  of  the  latter  does  not  notably 
increase,  nor  does  the  protoplasm  become  less  abundant  (longitudinal 
fibres  of  E.  heruca).  In  other  forms  (E.  anguttaim  and  E.  protmuf)  the 
groups  of  fibrils  become  more  numerous  in  each  of  the  muscular  cells, 
and  these  are  larger  in  size,  and  the  remains  of  the  protoplasm  are  mord 
reduced.  Finally,  in  E.  gigaSy  the  muscular  cells  are  of  enormous 
size ;  a  very  large  number  of  fibrils  appear  in  their  protoplasm,  and  tak» 
on  a  much  more  complicated  structure  than  in  other  types ;  they  become 
much  more  perfectly  isolated,  and  are  better  differentiated  from  the 
formative  protoplasm  in  which  they  are  placed. 

♦  Zool.  Anzeig.,  xi.  (1888)  pp.  91-4.  f  Ibid.,  pp.  90-1. 

t  Joum.  Anat  et  Physiol.  (Robin),  xxiii.  (1887)  pp.  612-59  (2  pis.). 
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With  regard  to  Ibe  aflSnities  of  th6  Echinorhynchi,  reference  should 
be  made  to  &e  remarkable  form  Paradoxiles  discovered  by  Lindemami ; 
in  it  the  body  is  flattened,  and  divided  into  distinct  rings,  of  which  all 
but  the  first  and  last  three  are  similar  in  character.  The  proboscis  and 
its  receptacle  in  the  first  ring  are  like  those  of  other  EchincHrhynchi ;  there 
is  a  pair  of  ovaries  in  every  ring,  and  they  open  into  two  longitudinal 
lateral  canals ;  the  male  organ  is  foond  in  the  same  individual,  and  con- 
sists of  a  long  tube  which  arises  from  the  floor  of  the  receptacle,  and 
has  a  swelling  in  each  ring.  The  oviducts  and  the  eflerent  canaJs  open 
to  the  exterior  by  a  single  duct.  E.  ro8eu8  differs  only  from  Parci- 
doxites  by  the  absence  of  rings.  Notwithstanding  the  inoompleteness  of 
our  Imowledge  of  this  form  we  cannot  doubt  its  affinities  to  the  Cestoda. 
If  it  should  be  proved  that  Paradoositea  is  not  an  ancient  form,  then  the 
origin  of  the  Echinorhynchi  must  be  sought  for  in  oligomeric  worms, 
such  as  the  Gephyrea,  and  the  lemnisci  may  be  regarded  as  segmental 
organs.  But  ^e  pressing  point  is,  obviouflly,  further  study  of  Parch 
dwcHes, 

Fertilization  and  Segmentation  in  Asoaris  meealooephala.* — Prof. 
R  van  Beneden  publishes  a  preliminary  account  of  his  furtiier  researches 
on  the  ova  of  Ascaris  megalocephala.  These  have  been  made  in  association 
with  M.  Ad.  Neyt,  well  known  for  his  applications  of  photography  to 
microscopical  and  astronomical  purposes.  He  has  succeeded  in  obtain- 
ing a  series  of  about  1200  photographs  of  all  the  details  of  maturation, 
fertilization,  and  karyokinesis.  Prof,  van  Beneden  has  for  two  years 
been  making  use  of  a  more  rapid  and  satisfactory  method  of  fixing  and 
hardening  )&  objects.'}^ 

From  the  first,  two  nuclear  elements  can  be  seen  in  the  ova.  The 
moment  when  the  male  pronucleus  is  formed  at  the  expense  of  the  small 
chromatic  nucleus  of  the  sperm  coincides  exactly  with  that  at  which  the 
female  pronucleus  is  formed  from  the  two  chromatic  rod-like  elements 
which  result  from  the  second  pseudo-karyokinetic  figure.  At  the 
moment  of  origin  the  male  pronucleus  is  enveloped  in  &e  degenerate 
residue  of  its  protoplasmic  body  which  does  not  lose  itself  in  the  egg- 
protoplasm,  but  forms  a  definite  layer  round  the  male  pronucleus, 
becoming  graduaUy  reduced  to  a  globule,  and  finally  being  digested 
away.  With  the  staining  reagents  above  noticed  the  protoplasmic  body 
becomes  brown,  the  chromatic  elements  green,  the  viteUus  almost  colour- 
less. Before  the  male  pronucleus  has  freed  itself  from  its  degenerating 
mantle,  the  female  pronucleus  is  formed  as  a  reticulate  nucleus  near  the 
second  polar  body.  The  chromatin,  at  first  homogeneous,  resolves  itself 
into  a  network  of  granules  united  by  filaments ;  from  the  periphery  of 
the  two  rods  issue  small  tracts  of  achromatic  granules  united  in 
filaments ;  the  rods  increase  rapidly  in  volume,  and  invade  the  surround- 
ing clear  space.  A  discussion  of  the  value  of  his  method,  and  of  the 
possibilities  of  error,  is  also  given.  He  then  proceeds  to  describe  his 
results  at  length. 

I.  Formation  of  Pronuclei. — The  origin  of  one  of  these  from  the 
nucleus  of  the  sperm,  of  the  other  from  the  residue  of  the  germinal 
vesicle,  is  described  as  in  the  first  classic  research,  which  in  this  particular 
is  left  unaltered. 

•  Bull.  Acad.  R.  Sci.  Belg.,  xiv.  (1887)  pp.  215-94  (6  pie.), 
t  Cf.  infra,  Bliorofloopy  fi. 
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JIL  PreUminary  Kinesis. — The  pronuclei  do  not  conjugate.  Tbe 
formation  in  each  of  a  chromatic  bond  (cordon)  is  intimately  deeoribed. 
It  resolves  itself  into  two  primary  chromatic  loops.  The  pronuclei  are 
directed  laterally  to  one  another,  with  their  polar  regions  towards  the 
attractive  spheres  between  them.  At  length  the  chromatic  loops  of  tiie 
two  groups  come  to  lie  indlstinguishably  side  by  side.  They  &en  form 
secondary  loops  by  longitudinal  division.  Tbe  primary  chromatic  stars 
divide  into  two  seconds^  chromatic  stars,  which  separate.  The  order  of 
priority  as  regards  the  longitudinal  division  of  the  primary  loops  is 
(1)  Van  Beneden ;  (2)  a  month  later,  Hensen ;  (3)  several  months  later, 
BabL  There  is  no  lusion  of  pronuclei ;  the  chromatin  elements  of  male 
and  female  pronucleus  furnish  each  two  chromatic  loops  to  the  nuclei  of 
the  two  first  blastomeres ;  the  same  process  always  occurs ;  transmission 
is  effected,  therefore,  by  the  chromatic  distribution. 

III.  Theory  of  Fertilization. — It  is  evident  that  the  facts  of  fertilisa- 
tion, according  to  Van  Beneden,  are  not  exactly  harmonious  with  Hertwig's 
theory  of  fertilization.  The  nuclear  fusion  so  important  for  the  latter  is 
not  recognized  by  the  former.  (1)  The  genesis  of  the  pronuclei  coin- 
cides exactly  witli  the  elimination  of  the  second  polar  globule,  i.  e.  with 
the  completed  maturation  of  the  ovum.  (2)  In  the  vast  majority  of  cases 
the  pronuclei  do  not  even  become  adjacent.  (3)  The  preliminaries  to  the 
dicentric  figures  take  place  simultaneously  in  the  two  pronuclei,  which, 
though  distant,  behave  exactly  as  if  they  were  one.  (4)  Two  nuclear 
elements,  the  equivalent  of  two  chromatic  loops,  are  eliminated  by  the 
ovum  in  the  formation  of  polar  globules,  in  such  a  way  that  the  female 
pronucleus  differs  firom  tiiat  of  the  ordinary  cells  in  including  only  two 
instead  of  four  chromatic  loops.  (6)  The  male  nucleus  also  incdudes 
only  two  chromatic  elements,  instead  of  the  four  found  in  the  spermato- 
meres ;  like  the  female  pronucleus,  it  is  a  seminucleus.  (6)  "Etom  the 
moment  when  the  pronuclei  become  spherical  reticulate  nuclear  bodies^ 
kinesis  begins.  The  first  embryonic  cell  capable  of  division,  and  poten- 
tially representing  the  future  individual,  is  formed  at  the  moment  when, 
at  the  expense  of  the  remnant  of  the  egg-chromatin  on  the  one  hand,  and 
of  the  spermatozoid-chromatin  on  the  other,  two  nuclear  reticulated 
elements  are  formed.  Together  these  represent  a  complete  nucleus*  It 
is  quite  indifferent  whether  they  approach  and  fuse ;  in  Asearis^  in  fact, 
this  does  not  take  place  in  the  immense  majority  of  instances.  Then 
there  follows  a  vigorous  criticism  of  Camoy  and  Zacharias.  HiB  answer 
to  the  former  does  not  lack  in  asperity. 

lY.  Metaphasia  and  ^Inop^bms.— (1)  The  doubling  of  the  primary 
chromatic  loops  frequently  exhibits  this  peculiarity,  tibat  in  the  blasto- 
meres the  secondary  loops  may  remain  united  by  their  extremities,  though 
otherwise  distant.  As  ihe  result  of  this  terminal  union  a  barrel-shaped 
figure  is  produced.  This  may  be  called  the  heterotypical  form,  and  is 
minutely  described,  (2)  In  this  form  the  incurved  extremities  of  the 
secondary  loops  are  never  directed  directly  towards  the  poles  of  the 
dicentric  figure,  as  Hemming  represents  in  tfie  spermatogenesiB  of  Sola* 
mandra.  The  constitutive  fibrils  of  the  achromatic  spindle  are  clearly 
contractile.  In  a  large  number  of  cases  the  primary  and  secondary 
chromatic  loops  are  found  to  be  dbnnected  by  intei^K)sed  achromatic  fibrils, 
which  are  probably  contractile,  and  explain  the  relative  displacement  of 
the  primary  loops  preliminary  to  the  formation  of  the  equatorial  star. 
(3)  As  to  the  reconstitution  of  the  nuclei  derived  from  the  dyasters,  what 
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Flemming  has  described  does  not  take  plaoe  in  Ascaria  ;  but  this  subject 
is  too  complicated  to  admit  of  brief  snmmary. 

Y.  Origin  of  attrcuiiive  spheres,  asters,  and  achromatic  ^ndle. — The 
*<  attractive  spheres  "  are  to  be  observed  in  the  ovmn,  not  only  daring  the 
stages  of  '*  pelotonnement,"  but  even  earlier,  when  the  pronuclei  are  still 
reticulate  and  far  separate  from  one  anotiber.  The  two  appear  simul- 
taneously. They  are  slightly  separate,  and  sometimes,  if  not  always,  the 
fibrils  have  their  central  corpuscles  united.  Their  position  in  relation  to 
the  pronucleus  seems  to  vary  considerably  in  different  ova.  The  various 
positions  and  the  relation  to  division  are  described.  The  first  plane  of 
division  does  not  represent  in  the  Ascaris  ovum  the  median  plane  of  the 
animal.  The  attractive  spheres  become  more  conspicuous  and  extensive 
the  farther  advanced  the  development  of  the  pronucleL  It  is  absolutely 
certain  that  the  achromatic  spindle  is  in  part  derived  from  the  attractive 
spheres.  When  the  contours  of  the  pronucleus  are  still  present,  those 
rays  of  the  spheres  which  are  directed  towards  the  pronucleus  become 
more  apparent  than  all  the  other  rays  of  the  asters.  Often  they  con- 
verge, not  towards  the  centres  of  the  attractive  spheres,  but  towards  a 
globole  situated  between  the  medullary  and  cortical  zones  of  the  spheres. 
There  appear  to  be  two  stellar  centres,  one  for  the  spindle,  the  oUier  for 
the  aster. 

The  farther  history  of  the  attractive  spheres  is  followed  in  detail.  The 
doubling  resulting  firom  the  division  of  the  central  corpuscles  and  of  the 
attractive  spheres  is  intimately  described.  The  spheres  are  permanent 
organs  of  the  cell,  presiding  over  division.  All  the  internal  movements 
which  accompany  cellular  division  have  their  immediate  condition  in  the 
contractility  of  Uie  fibrils  of  the  cellolar  protoplasm,  which  form  a  kind 
of  radial  muscular  system,  composed  of  antagonistic  groups.  The  central 
corpuscle  has  the  role  of  an  organ  of  insertion.  It  is  the  first  to  divide, 
and  its  doubling  leads  to  the  grouping  of  the  contractile  elements  in  two 
systems. 

YI.  The  form  and  structure  of  ihe  cell  during  mitosis  is  the  subject 
discussed  in  the  last  chapter  of  i^e  memoir.  (1)  Subequatorial  circles 
mark  on  the  surface  of  the  cell  the  boundaries  of  the  regions  invaded  by 
the  radiations  of  the  asters.  In  metakinesis  the  cells  have  three  portions : 
(a)  two  asteroid,  rounded,  radiate  regions,  round  the  central  corpuscles 
of  the  attractive  spheres,  and  separated  medianly  by  the  chromatic 
equatorial  plate ;  and  (6)  a  marginal  ring,  determining  the  superficial 
formation  which  van  Beneden  calls  the  *'  bourrelet  Equatorial."  Q2)  The 
oiroles  and  polar  elevations  depend  upon  the  presence  of  antipodal  cones, 
that  is  to  say,  on  fibrillar  cones  where  the  radiations  of  the  asters  are 
more  voluminous  and  more  active.  The  polar  elevations  are  probably 
dependent  on  the  contractions  of  the  fibrils  of  the  antipodal  cones.  The 
author  calls  attention  to  a  recent  research  by  Boveri,  which  confirms 
some  of  his  results.  Explanation  of  six  plates  is  given,  but  only  two  are 
appended.    Those  are  very  clear,  and  in  part  semidiagrammatic. 

Polar  Globules  of  Ascaris.* — Herr  T.  Boveri  has  made  some  im- 
portant contributions  to  the  investigation  of  the  processes  of  maturation 
in  the  ovum  of  Ascaris.  Van  Beneden's  prophecy  has  been  indeed 
fulfilled,  for  the  eggs  of  these  Nematodes  have   become   zoologically 

*  BioL  GentralbL,  viiL  (1888)  pp.  17-9.    Zellen-Studien,  Jena,  1887,  4  pis. 
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**  olassio."    The  E^^ies  which  BoTeri  studied  were  AaearU  megaloetpkala 
and  A,  lumbricoides. 

(1)  The  author  has  shown,  and  the  observation  is  very  welcome,  that 
two  types  of  OTum  exist,  one  (van  Beneden's  type)  with  a  single  chro- 
matic element,  the  other  (Camoy's  type)  with  two. 

(2)  He  is  also  convinced  that  the  separation  of  the  two  polar  globules 
in  botn  the  species  investigated  is  a  true  mitotic  division,  and  no  pseudo- 
karyokinesis  as  van  Beneden  would  have  it. 

(3)  His  main  conclusions  are  as  follows: — (a)  the  daughter  ele- 
ments shift  to  the  poles  of  the  directive  figure,  and  true  daughter  plates 
arise ;  (6)  the  spindle  is  lessened  before  division,  but  does  not  disappear ; 
(c)  the  chromatic  elements  are  halved  in  the  formation  of  each  polar 
globule ;  (d)  in  each  of  the  two  polar  globules  there  are  exactly  as  many 
elements  as  are  present  in  the  ovum  at  the  moment  of  the  formation ; 
(e)  of  each  of  the  elements  half  goes  to  the  first  polar  globule,  and  the 
elements  are  again  halved  to  form  the  second  body ;  the  female  nucleus 
contains  as  many  elements  as  the  germinal  vesicle,  though  each  is 
reduced  to  a  quarter  of  its  original  volume ;  (/)  the  fibres  between  the 
daughter  plates  are  not  independent  of  the  old  figure,  but  are  indeed  tiie 
same  as  the  "  connecting  fibres  "  of  the  karyokinesis* 

Life-history  of  Ascaris  lumbricoides  and  Tsenia  elliptica.* — ^Dr. 
A.  Lutz  brings  forward  some  evidence  in  favour  of  the  view  of  Graasi  that 
these  parasites  may  continue  to  exist  without  the  intermediation  of  a 
second  host.  Prof.  Leuckart  f  fully  recognizes  the  lacunar  condition  of 
our  helminthological  knowledge,  but  does  not  think  that  there  is  yet 
sufficient  evidence  to  justify  us  in  regarding  as  incorrect  conclusions 
which  are  foimded  on  positive  fiActs. 

y,  Platyhelmlnthes* 

Development  of  Oeneratiye  Organs  of  Cestoda.^ ~Herr  F.  Schmidt 
comes  to  the  conclusion  that  the  whole  of  the  generative  apparatus  of 
Tapeworms,  inclusive  of  the  efferent  ducts  and  genital  passages,  arises 
from  elements  of  the  parenchyma ;  or,  in  other  words,  from  elements  of 
the  parenchyma  of  the  young  proglottids  which  is  characterized  as  tissue 
of  an  embryonic  character.  The  organs  are  not  developed  from  one 
rudiment,  nor  are  they  to  be  referred  to  a  definite  group  of  cells ;  they 
appear  as  quite  independent  rudiments  in  the  parenchyma  and  in 
positions  which  correspond  generally  to  the  position  of  the  fully  de- 
veloped organs.  The  yolk-glands  of  Bothriocephdlua  and  TriaBnophorui 
arise  quite  independently  of  the  primary  generative  rudiment,  for  their 
elements  are  at  first  scattered  in  the  parenchyma  of  the  cortical  layer 
at  a  time  when  the  primary  generative  rudiments  have  not  undergone 
much  differentiation,  and  before  the  efferent  ducts  have  berai  de- 
veloped. In  a  good  series  of  sections  it  is  easy  to  show  that  the 
testicular  vesicles  are  likewise  independently  developed  in  the  paren- 
chyma of  the  median  layer.  These  observations  doubtless  apply  to 
other  Cestodes.  The  so-<»dled  primary  generative  rudiment  is  not  a 
sharply  limited  structure,  which  can  be  easily  distinguished  from  the 
surrounding  parenchyma ;  it  does  not  become  distinct  when  the  different 
organs  begin  to  be  differentiated ;  it  grows  by  the  constant  proliferation  of 

*  Gentmlbl.  f.  Bakteriol.  u.  Farasitenk.,  i.  (1887)  pp.  713-8. 

t  Loo.  cit.,  pp.  718-22.      %  Zoiteohr.  f.  Wisa.  ZooI.4xlYi  (1888)  pp  .154-87  (2  pis.). 
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the  elements  of  the  sorronncliiig  parencliyina  which  become  fased  with  it. 
In  consequence  of  this  it  is  d^cnlt  to  determine  whether  the  several 
elements  which  become  converted  into  the  elements  of  the  ovary  arise 
from  ^e  primary  rudiment,  or  from  the  parenchyma. 

Put  shortly,  we  may  say  that  the  development  of  the  generative 
organs  commences  with  the  differentiation  of  the  efferent  apparatus ;  the 
germ-producing  organs  appear  later,  and,  in  correspondence  with  their 
position  in  the  mature  proglottis,  either  more  or  less  closely  connected 
with  the  rudiment  of  the  efferent  apparatus,  or  quite  independently  of 
it.  The  information  which  we  have  as  to  the  mode  of  development  of 
the  generative  organs  of  other  Platyhelminthes  is  too  slight  and  too 
contradictory  to  enable  the  author  to  make  any  useful  comparisons 
between  them  and  the  Oestoda. 

I  Interesting  Specimen  of  Tssnia  saginata.*  —  Dr.  J.  O.  Stanton 
gives  an  account  of  a  specimen  of  Ts&nia  saginata^  which  is  remarkable 
for  its  unusual  length  and  for  the  malformations  it  presents.  The  total 
is  estimated  as  1061  joints  in  a  chain  about  7*655  metres  long;  with 
this  remarkable  length  the  number  of  joints  is  rather  below  than  above 
the  average.  There  is  an  extra  joint  which  is  heart-shaped,  and  has  its 
inner  border  resting  in  a  semicircular  depression  at  one  side  of  the 
chain,  opposite  the  point  of  union  of  two  adjoining  segments  of  large 
Bize.  Its  free  border  extends  some  distance  beyond  the  lateral  margins 
of  the  two  adjacent  joints,  and  terminates  in  a  slightly  rounded  point. 
The  largest  number  of  successive  joints  with  genital  foramina  on  the 
same  side  is  six. 

Oeneratiye  Apparatus  of  Diplozoon  paradoxunLf  —  Dr.  E.  Zeller 
has  investigated  the  structure  of  the  generative  apparatus  of  Diplozoon 
parcidoxum.  The  male  apparatus  consists  of  a  single  testis  with  one 
duct,  while  the  female  organs  are  the  ovary  with  its  duct,  the  yolk- 
gland  with  its  duct,  the  canal  of  Laurer,  the  uterus  and  oviduct,  and  an 
external  papilla. 

The  testis  is  placed  in  the  hindermost  part  of  the  hind-body,  is  of 
considerable  size,  and  has  a  rounded  slightly  lobate  form.  There  is  a 
fiEurly  well-developed  investing  membrane  within  which  are  very  dear 
cells  with  a  diameter  of  0  *  015  mm.,  and  of  an  irregularly  polyhedral 
form.  The  nucleus  is  of  an  extraordinarily  large  size,  its  membrane  is 
very  thick,  and  the  homogeneous  fluid  contains  distinct  nucleoli.  The 
spermatozoa  are  long. 

The  ovary  occupies  the  anterior  half  of  the  hind-body;  it  is 
elongated,  and  curved  in  such  a  way  that  its  commencement  and  termi- 
nation lie  dose  to  one  another,  as  van  Beneden  has  already  observed. 
The  youngest  are  very  small  and  indistinct ;  as  they  pass  forwards  tibey 
increase  in  size  and  finally  become  quite  large.  The  ovule,  when  ready 
to  leave  the  ovary,  has  a  thick  and  very  elastic  envelope,  a  finely 
granular  yolk,  a  germinal  vesicle  filled  with  clear  fluid,  and  a  germinal 
spot  in  which  there  is  one  large  or  several  smaller  cavities. .  Its  duct  is 
proportionately  narrow,  but  very  extensile.  The  yolk-gland  is  a  large 
organ,  and  its  rounded  lobules  Ml  up  the  greater  part  of  the  fore-body ; 
its  constituent  cells  are  more  or  less  rounded.  The  number  of  lobules 
is  so  extraordinarily  large,  and  are  so  closely  packed,  Ihat  it  was  not 

♦  Zool.  Anzeig.,  xi.  0888)  pp.  94-5. 

t  Zeitacbr.  f.  Wias.  Zool.,  Ivi.  (1888)  pp.  233-9  (1  pi). 

Digitized  by  CjOOQIC 


428  SUMHABT  or  OUBBENT  BBSBABOEBS  BELlTINa  TO 

possible  to  find  an  efferent  duct  in  the  mass  of  the  gland;  where  it 
emerges  from  the  gland  it  is  simple.  The  ntems  is  a  cavity  of  godt 
siderable  size,  and,  when  empty,  lies  on  the  outer  side  of  the  yolk-sac ; 
on  its  inner  free  surface  there  are  a  large  number  of  clear  henuspherical 
cells,  which  are  very  thick-walled ;  at  its  upper  end  is  the  narrow  but 
extraordinarily  extensile  OTiduct. 

From  this  description  it  will  be  seen  that  the  generative  appara^is 
of  Diplozoon  agrees  essentially  with  the  arrangements  seen  in  other 
Trematoda ;  it  is  peculiar  for  the  passage  of  the  canal  of  Laurer  through 
the  yolk-duot,  and  the  fetct  that  this  canal  does  not  open  on  the  dorsd 
surface  of  the  body.  In  consequence  of  the  cross-like  fusion  which  the 
ventral  surface  of  one  animal  makes  with  the  dorsal  surface  of  the  other, 
the  end  of  the  seminal  duct  of  one,  and  the  commencement  of  the  canal 
of  Laurer  in  the  other  pass  directly  into  one  another.  The  mutual  re- 
lation which  is  permanent  in  Diplozoon^  is  probably  temporarily  effected 
between  other  mutually  impregnating  Trematoda. 

Second  Species  of  Turbellarian  Living  on  Nebalisd.* — Mr.  W. 
Bepiachoff,  wlio  some  years  agof  described  a  species  of  Turbellarian 
living  on  Nebalim  at  Trieste,  has  since  found  another  species  at  Mar- 
seilles. He  points  out  the  differences  between  the  two  forms ;  of  these, 
the  most  important  is  the  slighter  development  of  the  creeping  sole.  It 
will  be  remembered  that  a  sole  is  found  in  the  genus  AcmostamOj  from 
which  Graff  is  inclined  to  derive  the  Platycochlides.  The  new  type,  to 
which  no  name  is  given,  does  not  belong  to  the  same  funily  or  even 
group  (AUoioccela)  as  that  genus ;  and  it  must  therefore  be  conceded 
that  a  creeping  sole  may  be  independently  developed  in  quite  different 
groups  of  the  Bhabdoccelida. 

In  the  possession  of  ventral  setad,  the  new  type  calls  to  mind  certain 
Botifers,  DinophiUia,  and  some  Annelids,  but  as  it  cannot  be  supposed 
that  it  is  their  ancestor,  we  must  suppose  that  the  disappearance  or 
reduction  of  dorsal  setsB  may  also  occur  independently  in  various  worms. 

These  results  appear  to  the  author  to  justify  the  view  that  among  the 
lower  Bilateria  there  may  appear  sporadically  characters  which  in  the 
more  highly  organized  groups  become  distinctive  characteristics,  and 
may  there  be  justly  regarded  as  proofs  of  community  of  descent.  On  the 
other  hand,  we  know  that  it  has  not  yet  been  possible  to  find  complete 
series  of  intermediate  forms  between  the  Turbellaria  and  the  higher 
Bilateria,  and  it  is  possible  that  they  were  derived  from  Turbellaria, 
which  were  as  different  from  the  Aooela,  AUoiocoela,  Bhabdocoela, 
Polydades,  and  Triclades,  as  there  are  groups  one  from  another.  It 
may,  in  fact,  be  some  day  shown  that  the  Turbellaria  form  a  small  side 
branch  of  the  trunk  of  the  Metazoa.  The  author  thinks  that  in  our 
phylogenetic  speculations,  we  must  be  content  with  the  fact  that  the 
Bilateria  are  probably  derived  from  Codlenteratay  or  Goelenterate-like 
organisms  (Qastrsea), 

New  Bemarkable  Worms-t — ^M.  J.  Eunstler  has  found  in  the 
intestine  of  Solen  vagina  a  Oestode  and  a  Planarian,  and  in  the  tissues  of 
^e  body  an  Echinobothrium,  The  first  of  these  is  microscopic  in  size, 
pyriform  in  shape,  and  without  any  indications  of  segmentation*  At  its 
anterior  extremity  there  is  an  enormous  imperforate  sucker;  in  the 

•  ZooL  Anzeig.,  xi.  (1888)  pp.  141-4.  f  See  this  Journal,  1885,  p.  24a 

X  Comptes  Bendos,  ovi.  (1888)  pp.  553-4. 
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median  region  of  the  body  there  are  fonr  other  suckers,  which  are  oflen 
of  a  bright  red  colour.  The  excretory  pore  at  the  hinder  end  of  the 
body  is  ike  orifice  of  a  single  duct,  which  is  not  swollen  into  a  vesicle, 
and  which  soon  divides  into  two.  The  two  branches  extend  to  the  base 
of  the  anterior  sucker,  where  they  bend  backwards  to  pass  into  the 
general  parenchyma  of  the  body,  where  they  terminate  in  small  swollen 
ends,  which  are,  in  all  probability,  vibratile  infundibula.  There  are 
calcareous  grains  in  the  parenchyma  of  the  body.  As  the  forms  ex- 
amined were  devoid  of  generative  organs,  it  is  probable  that  they  are 
immature,  and  that  they  are  destined  for  some  large  fish  or  a  Cetacean. 
The  Cestode  parasites  of  Sepiola  aUantica  and  Pleurdbrachia  pileua  are 
distinguished  from  that  here  described  by  the  absence  of  the  enormous 
anterior  sucker.  The  Hanaria  of  the  Solen  is  never  more  than  two 
millimetres  in  length ;  the  body  is  clothed  in  cilia  which  take  on  special 
characters  near  the  anterior  end.  Two  large  black  eyes,  provided  with 
a  very  large  crystalline  lens,  are  situated  at  about  the  level  of  the  mouth, 
and  receive  large  nerves  from  the  cerebral  ganglia.  The  mouth  is  sur- 
rounded by  a  rosette,  and  followed  by  a  distinct,  simple,  and  elongated 
digestive  tube.  Beneath  the  periphcoral  cellular  layer  which  carries  the 
dHia,  there  is  a  dense,  pale  yellow  parenchymatous  layer,  while  the  rest 
of  the  body  is  filled  by  a  colourless  vesicular  parenchyma  ;  in  this  last 
tissue  ova  are  found  in  all  stages  of  development,  and  the  young  are 
not  expelled  until  they  are  completely  developed.  Vesicles  filled  with 
spermatozoa  are  found  in  the  same  parenchyma.  On  either  side  of  the 
body  there  are  elongated  tracts,  which  appear  to  be  accessory  glands  of 
the  reproductive  apparatus. 

Ecbinodermata. 

Lon^tudinal  Muscles  and  Stewart's  Organ  in  Echinothurids.* — 
Herren  F.  and  F.  Sarasin  have  made  some  anatomical  investigations  on 
the  Echinothurid  which  they  called  Cyanosoma  urens^  but  which  they 
now  recognize  to  belong  to  the  genus  Asthenaaoma.  The  five  pairs  of 
longitudinal  muscles  which  extend  between  the  boimdaries  of  the 
ambulacra  and  interambulacra  are  not  simple  smooth  bands,  but  are  made 
up  of  a  number  of  radially  arranged  muscular  bundles.  The  separate 
bundles  arise  firom  the  outermost  ends  of  the  ambulacral  plates,  and 
extend  centrally  into  a  small  tendon.  The  tendons  fuse  with  one  another, 
and  ^  form  a  true  centrum  tendineum  about  the  middle  of  each  muscle. 
A  complete  muscle,  seen  from  the  side,  is  semilunar  in  form ;  its  lower- 
most bundles  are  inserted  into  the  auricles ;  from  the  adored  auricular 
Burfftces  there  arise  still  wider,  but  much  weaker  bundles,  which  are 
inserted  serially  into  the  buccal  membrane.  These  semilunar  longi- 
tudinal muscles  divide  the  body-cavity  into  ten  chamberlets,  of  which  the 
five  interambulacral  are  broader  than  the  five  ambulacral.  Sir  W. 
Thomson  saw  these  muscles,  but  described  them  as  mere  fasciaa ;  they 
not  only  serve  as  locomotor  organs,  but  also  as  suspendors  of  the  enteron» 
8uch  muscles  are  wanting  in  Echinids  with  firm  tests,  but  in  the  Dia- 
dematidie  and  allied  forms  the  relations  of  the  enteric  mesentery  recall 
the  arrangement  of  muscles  in  the  Echinothurids.  The  organs  of  Stewart 
were  first  seen  in  the  CidaridaB ;  in  Asthenosoma  they  are  also  well 
developed ;  they  are  five  thin-walled  vesicles,  about  five  centimetres 

♦  Zool.  Anzeig.,  xi.  (1888)  pp.  115-7. 
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long,  lying  in  the  free  ambulaoral  chamberlets.  In  As^henoaoma  they 
are  mere  eraginations  of  the  membrane  of  the  lantern,  and  are  devoid 
of  the  secondary  diverticnla  which  they  have  in  the  Cidaridfld. 

Besearches  on  Dorocidaris  papillata  and  other  Mediterranean 
Eohinids.* — M.  H.  Prooho  has,  inter  oZto,  studied  the  development  of 
the  spines  of  Dorocidaris  papillata.  He  has  not  been  able  to  determine 
the  functions  of  the  glandular  pedicillarin,  each  calcareous  valve  of 
which  contains  a  mucous  sac.  The  principal  bundles  of  the  peripheral 
ner^e-plexus  are  situated  in  the  special  grooves  hollowed  out  in  the 
calcareous  surface  of  the  test ;  this  discovery  explains  the  nature  of  the 
grooves  which  have  been  observed  on  fossil  species;  the  peripheral 
plexus  forms  a  nerve-ring  at  the  base  of  each  spine,  which  is  visible  to 
the  naked  eye.  The  ambulacral  nerves  are  tubular,  and  the  intra-neural 
space  ends  between  the  epithelium  of  the  pharynx  and  that  of  the  peri- 
stomial  lip.  The  internal  part  of  the  ambulacral  nerve-tubes  forms  the 
peribuccal  rin^  which  is  continuous  with  the  epithelial  layer  of  the 
pharynx.  In  2>.  papillata  alone,  so  far  as  is  known,  there  is  no  intestinal 
siphon  to  the  digestive  tube.  The  visceral  lacunar  system  is  solely 
composed  of  lacunas  hollowed  out  in  the  connective  tissue  of  the  mesen- 
teric layers ;  the  absorbipg  capillary  plexus  opens  into  two  marginal 
lacunae,  one  of  which  is  external  and  one  internaL  The  internal  marginal 
lacuna  leads  into  a  peri-OBSophageal  ring  which  is  placed  in  the  internal 
wall  of  the  aquiferous  ring.  This  lacunar  ring  gives  rise  to  a  plexus 
which  is  distributed  to  the  ovoid  gland,  and  is  continued  into  the  genital 
pentagon,  and  five  pharyngeal  lacunie;  the  latter  give  off  five  radial 
lacunas,  which  again  give  off  lateral  branches  for  the  tentacles.  No 
Polian  vesicles  are  differentiated  from  the  oasophageal  rings.  The 
visceral  lacunar  system  does  not  communicate  with  the  exterior;  nor 
does  the  ring  belonging  to  that  system  communicate  with  the  aquiferous 
ring. 

The  larval  form  of  D.  papiUata  is  a  pluteus  with  four  pairs  of  arms, 
two  of  which  have  delicate  spicular  networks ;  the  cupola  is  flattened,  and 
has  two  lateral  lobes,  in  addition  to  which  there  are  other  well-developed 
lobes  along  the  ciliated  fringe ;  there  are  no  ciliated  epaulets. 

In  EchinuB  acutua  M.  Prouho  has  discovered  the  peripheral  nerve- 
plexus,  and  a  genital  nerve-ring  connected  with  the  five  ambulacral 
nerves.  In  Strongyhcentrotua  lividua  the  five  genital  glands  were 
observed  to  arise  from  a  single  primitive  bud,  which  is  developed  at  tiie 
expense  of  the  mesentery;  the  ovoid  gland  is  not  a  genital  stolon. 
&^atangu8  purpureua  has  an  internal  apophysis,  at  the  extr^ni  W  of  which 
the  aquiferous  tube  and  the  annexed  canal  open.  The  intermu  marginal 
lacuna  gives  off  a  branch  which  forms  a  circumoral  lacunar  ring ;  this 
ring  gives  off  on  one  side  five  radial  lacunas,  and  on  the  other  a  lacuna 
(glandular  canal)  which  extends  as  far  as  the  ovoid  gland,  is  distributed 
in  its  walls,  and  ends  in  a  plexus  in  the  membrane  which  connects 
together  the  four  genital  glands.  The  aquiferous  apparatus  is  divided 
into  two  parts  which  do  not  communicate  with  one  another ;  there  is  the 
true  aquiferous  tube,  prolonged  by  a  ramified  canal  which  ends  in  a  cul- 
de-sac  near  the  oesophageal  region,  and  an  ambulacral  system  consisting 
of  five  radial  vessels,  a  circumoral  ring,  and  a  canal  which  extends  along 

♦  Arch.  Zool.  Exp^r.  et  G^n.,  v.  (1887)  pp.  213-380  (13  pie.).  See  also  thie 
Journal,  1887,  p.  406. 
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the  OBSopbagiLB,  and  ends  in  a  cnl-densaa    The  yisceral  lacunar  system 
oommnnicates  with  neither  of  these  i>arts,  nor  with  the  exterior. 

Echinoidea  of  Japan.* — ^The  first  part  of  Dr.  L.  Doderlein's  mono- 
graph of  the  Echinoidea  of  Japan  deals  with  the  Cidaridaa  and  Saleinidae ; 
four  new  species  of  Cidaris,  a  new  Poroddaris,  and  three  species  of 
Oaniocidaris  are  described ;  of  the  latter  O.  mikado  is  remarkable  for  the 
small  number  of  ooronal  plates,  and  the  extraordinary  form  of  the 
spines. 

Gemmation  in  Linolda  multipora.t — T>t8.  P.  and  F.  Sarasin  have 
published  a  further  account  of  their  observations  on  gemmation  in 
lAnckia  multipora;^  where  they  add  to  their  own  facts  an  historical  notice 
of  what  has  been  seen  and  said  by  some  other  observers,  and  give 
illustrations  of  the  specimens  they  collected. 

Emigration  of  Amoaboid  Corpuscles  in  the  8tar-fl8h.§ — ^Mr.  H.  E. 
Durham  has  made  some  observations  on  the  emigration  of  amoeboid  cor- 
puscles in  Asterias  ruhens,  Indian  ink  or  precipitated  anilin  blue  was  in- 
jected into  the  coelomic  cavity ;  the  granules  thus  introduced  are  ingested 
by  the  amoeboid  corpuscles  that  float  in  the  coelomic  fluid,  and  the  granule- 
laden  phagocytes  can  be  seen  very  plainly  in  the  dermal  branchiae  of  a 
living  specimen ;  here  the  cilia  of  the  coelomic  epithelium  cause  them  to 
dance  up  and  down  in  the  branchia,  and  to  be  thrown  against  the  wall ; 
every  now  and  then  a  corpuscle  adheres  at  or  near  the  apex  of  the  bran- 
chia, and  by  repetition  a  small  clump  may  be  formed.  After  adhesion  the 
corpuscles  creep  by  their  amoeboid  movement  through  the  coelomic 
epithelium,  the  connective  tissue  layer,  and  the  epidermis  to  the  exterior, 
and  the  animal  is  thus  freed  from  some  of  the  irritating  particles.  For  a 
time  the  corpuscles  retain  their  irregular  amoeboid  shape ;  they  then 
become  spherical  and  swell  up ;  later  &ey  disintegrate,  and  the  contained 
granules  are  set  free. 

Besides  the  corpuscles  containing  Indian  ink,  others  were  found 
loaded  with  refringent  granules.  If  a  star-fish  be  kept  in  a  vessel  into 
which  fresh  sea-water  is  constantly  dripping,  it  throws  off  from  its 
surface  a  certain  amount  of  a  dirty  brownish  slime.  This  slime  appears 
to  contain  identically  loaded  corpuscles.  For  such  bodies  the  author 
proposes  the  term  sphaeruliferous.  On  them  a  holotrichous  L^hsorian 
and  a  species  of  CapreUa  were  seen  to  feed. 

Xadreporite  of  Cribrella  ooellata.|| — Mr.  H.  E.  Durham  has  made 
a  series  of  vertical  longitudinal  sections  through  the  madreporite  of  a 
full-grown  specimen  of  OribreUa  ocdlatay  in  whidi  the  madreporic  canals 
have  a  peculiar  relation  to  the  stone-canal  or  water-tube.  Most  of  the 
pore-canals  pass  into  collecting  canals,  which  open  into  tiie  stone-canal 
directly ;  but  a  few  lead  into  the  space  below  the  madreporite,  which  is 
the  upper  extremity  of  the  ^*  schlauchformiger  Eanal."  The  stone-canal 
dilates  laterally  on  either  side  into  an  ampulla,  and  one  of  these  has  an 
aperture  into  the  latter  canal.  Now  this  is  derived  from  ^e  enterocoele, 
so  that,  in  the  specimen  described,  there  is  a  permanent  connection  be- 
tween the  hydrocoele-cavity  and  the  enterocoele-cavity.  It  is  not  yet 
known  whether  or  no  this  is  an  abnormal  arrangement. 

•  Nature,  xxxvii.  (ISSSVpp.  243-4. 

t  *Ergebnifl8e  Naturw.  Forechungen  auf  Ceylon*  (Wiesbaden,  1888),  pp.  74-9 
(1  pL).  X  See  this  Jonrnal,  ante,  p.  233. 

S  Pfoc  Boy.  Soc.,  xliii.  (1888)  pp.  327-30  (1  pi ).  Q  Tom.  cit.,  pp  380-3. 
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Morphology  of  OpMnrids.* — Dr.  O.  TTamann  has  pnhliahed  a  pre- 
liminary acooimt  of  his  observations  on  the  morphology  of  Ophinrids. 

(1)  Central  or  Peripheral  Nervom  System. — This  differs  from  that  of 
Asterids  by  lying  in  the  mesoderm.  When  sections  are  made  of  a  nerve- 
tmnk  it  is  seen  that  its  cellular  investment  is  not  always  the  same,  the 
cells  being  sometimes  in  one  and  sometimes  in  several  layers.  There  is 
only  one  layer  at  the  points  where  the  branchlets  are  given  off  to  the 
pedicels.  The  cells  are  very  small,  the  cell-sabstance  can  scarcely  be 
seen,  and  there  is  a  spherical  nndeos.  In  the  intermediate  regions  the 
cells  are  arranged  in  several  layers,  but  no  supporting  fibres  can  be 
made  out,  and  tiiere  is  nothing  which  prevents  our  regarding  them  as 
ganglion-cells.  This  would  show  that  the  Ophiorids  are  the  most  highly 
devdoped  of  Echinoderms,  for  a  segmentation  of  their  nerve-tmnks  can 
be  made  ont.  Another  peculiarity  is  the  presence  of  a  nearly  circular 
blood-lacuna  in  the  middle  line  of  the  nerve-trunks  ;  this  passes  towards 
the  centre,  where  it  meets  with  a  circular  blood-lacuna  ring,  which  lies 
internally  to  the  nerve-ring.  Of  the  branches  given  off  from  the  central 
trunks  the  author  recognizes  nervi  costales,  which  pass  to  the  intercostal 
muscles,  and  nervi  epitheliales  which  branch  in  all  directions.  Below 
the  epidermis  there  is  a  nervous  plexus  which  may  be  distinctly  seen  on 
both  arms  and  disc  In  no  group  of  Echinoderms  is  there  such  an  ex- 
quisitely developed  nervous  system.  The  large  number  of  epithelial 
nerves,  and  the  extension  of  the  sub-epithelial  nerve-plexus,  are  closely 
associated  with  the  great  power  of  rapid  movement  possessed  by  these 
animals. 

(2)  The  Wandering  Oermrceth  and  (heir  SiUs  of  Maturation.— The 
ova  and  spermatozoa  arise  from  primordial  germ-cells,  which  make 
their  way  into  the  developing  genitid  saccules,  and  then  become  differen- 
tiated. The  author  has  discovered  a  genital  tube,  which  extends  partly 
into  the  dorsal  wall  of  the  disc  and  partly  into  the  walls  of  the  genit^ 
pouches.  This  tube  is  placed  on  a  cord  of  connective  substance  and  is 
surrounded  by  blood-fluid,  which  flows  into  the  lacunas  and  clefts  of  the 
cord.  The  latter  lies  in  a  schizocoel  space.  In  structure  this  genital 
tube  closely  resembles  that  of  Crinoids. 

(B)  The  Dorsal  Pore. — The  author  thinks  that  an  association  of 
Ophiurids  with  Asterids  in  one  group  can  only  be  justified  on  the  ground 
of  their  external  similarity ;  otherwise  the  Ophiurids  are  more  closely 
allied  to  the  Crinoids.  In  an  adult  Ophiolepis  aOnda^  Dr.  Hamann  hm 
discovered  an  excentrically  placed  dorsal  pore.  The  body-wall  is 
traversed  by  an  infundibulum  which  puts  the  coelom  into  communica- 
tion with  the  sea-water.  The  inner  wall  is  quite  flat,  and  is  lined  by 
ciliated  cells,  which  on  the  one  hand  pass  into  the  outer  body-epithelium, 
and  on  the  other  into  the  epithelium  of  the  enterocoeL  This  pore  has 
nothing  to  do  with  the  stone-canal,  but  is  to  be  compared  rather  to  the 
oalycinal  pores  of  Crinoids. 

(4)  Schizoccd  Pores  and  Bhodlacunar  System.— la  0.  albida  the 
author  finds  a  space  which  passes  partly  into  the  dorsal  wall  of  the 
body-disc  and  partly  into  the  walls  of  the  genital  pouches.  In  this 
there  lies  the  blood-lactma  ring,  which  takes  the  same  course  and  lies  in 
a  septum  of  connective  tissue.  The  blood-fluid  flows  into  the  peripheral 
lacunffi  of  this  septum.    These  lacunae  are  best  developed  in  tiie  dorsal 


♦  Nachr.  K.  Geeell.  Wiw.  Gottingen,  1887,  pp.  894-400. 
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wall,  and  thence  a  branch  goes  into  the  codlom,  extends  to  the  enteron^ 
where  its  wall  fuses  with  that  of  the  gat  There  are  also  sohizoocol 
spaces  in  the  arms,  which  fuse  around  the  pharynx  into  an  oral  schizocoel- 
einus;  in  these  the  central  neryous  system  is  suspended.  On  this 
latter  there  is  a  blood-vessel,  placed  in  a  poorly  developed  connective- 
tissue-septum.  These  radial  blood-lacunad  also  form  a  circumoral  ring, 
whence  there  is  a  communication  of  blood  to  the  so-called  heart. 

Coelenterata. 

New  Method  of  Multiplication  in  Eydroids.*— Prof.  W.  E.  Brooks 
has  observed  a  new  method  of  multiplication  in  a  species  of  Oceania 
fi)und  at  the  Bahamas.  The  hjdroid  larva  is  a  small  Gampanularian, 
and  the  hydranths  are  carried  in  toothed  cups ;  the  blastostyles  spring 
from  the  root,  inclosed  in  nearly  sessile  gonothecao,  and  produce  a  series 
of  medusa-buds,  which  mature  and  escape  in  succession  from  the 
distal  end.  Soon  after  it  is  set  free  the  medusa  has  a  shallow  bell, 
four  radial  and  four  interradial  tentacles,  capable  of  considerable  exten- 
sion, an  otocyst  on  either  side  of  the  base  of  every  interradial  tentacle, 
and  four  rudimentary  reproductive  organs.  A  few  of  these  medusa 
presented  a  remarkable  and  unexampled  peculiarity,  for  they  had  true 
blastostyles  growing  out  from  their  reproductive  organs  into  the  cavity 
of  the  bell ;  these  were  inclosed  in  chitinous  gonothecad,  covered  with 
medusa-buds  exactly  like  those  on  the  blastostyles  of  the  hydroid  com- 
munities, and  the  little  medusa  which  escaped  from  them  was  identical 
with  those  which  were  reared  from  the  hydroid  blastostyles.  As  the 
homology  between  blastostyles  and  )iydranths  is  undoubted,  and  as 
nobody  has  questioned  Prof.  Brooks's  dictum  that  the  hydra  is  essentially 
a  medusa-larva,  we  have  in  this  Oceania  an  adult  which  buds  off  larvie. 

Sections  show  that  the  relation  between  the  medusa  and  the  blasto- 
fityle  is  quite  anomalous  and  very  different  from  that  which  ordinarily 
obtains  between  the  bud  and  the  parent  in  the  Hydromedusaa.  All  the 
medusao  with  blastostyles  which  were  examined  were  found  to  be  males, 
with  a  well-defined  layer  of  ectoderm  outside  the  unspecialized  germ- 
cells  of  the  reproductive  organ,  and  this  layer  is  directly  continuous 
with  the  ectoderm  of  the  blastostyles,  but  there  is  no  connection 
between  the  radiating  canal  of  the  medusa  and  the  stomach  of  the 
blastostyle,  nor  is  the  endoderm  of  the  latter  an  outgrowth  from  that  of 
the  medusa.  The  endoderm  of  each  blastostyle  is  quite  independent 
of  the  same  layer  in  other  blastostyles  upon  the  same  reproductiye 
organ. 

Near  the  proximal  end  of  each  blastostyle  the  ectoderm  becomes 
thickened  to  form  a  glandular  collar,  by  which  the  perisarc  of  the  gono- 
theca  is  excreted.  The  layer  of  ectoderm  bends  round  the  base  of  the 
sheath  of  perisarc,  folding  it  into  a  circular  furrow,  outside  which  the 
ectoderm  and  its  supporting  layer  is  directly  continuous  with  that  of 
the  medusa.  The  endoderm  is  continued  into  the  substance  of  the 
reproductive  organ  as  a  hollow  tube,  which  divides  up  into  smaller 
tubes ;  these  ultimately  split  along  one  side  and  flatten  out  into  a  single 
layer  of  cells  directly  continuous  with  the  unspecialized  germ-cells  of 
the  rei»roductive  organs.  In  Uie  body  of  the  blastostyle  the  endoderm 
cells  are  opaque,  granular,  vacuolated,  and  filled  widi  food-particleS| 

'*  Johns-Hopkins  Univ.  Giroulara,  viL  (1888)  pp.  29-30. 
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bat  towaids  the  bttse  they  beoome  more  transpaTent  and  similar,  and  in 
the  branching  tnbea  they  beoome  indistinginBhable  from  those  of  the 
reprodootiTe  OTgans. 

In  early  stagee  of  the  growth  of  new  bods  the  endoderm  is  seen  to 
be  deriyed  from  the  oells  of  the  reprodactiye  organs,  and,  when  the 
bods  are  formed,  the  blastostyles  are  nonrished  at  the  expense  of  the 
tissue  of  the  reprodoetiTe  organs  of  the  medusa. 

We  seem  here  to  haye  to  do  with  a  peonliarly  modified  process  of 
gemmation,  and  not  with  pndogenetic  phenomena,  as  is  probably  the 
case  with  the  "  sporogenesis  "  observed  by  Metschnikoff  in  CWntno. 

Anatomy  of  Madreporaria.* — ^Dr.  O.  H.  Fowler  gives  an  account  of 
the  structure  of  MadracU  cupenda^  Av^Mkdia  raimea^  StephanophyUia 
formomsrima^  SphenoirockuB  rub€8cen$y  Stephanaria  plantporct^  Pocul(^ora 
nMU$j  and  Seri€Uopara  tenuieomis.  He  thinks  there  is  evidence  that 
^e  law  that  the  body-wall,  when  present,  is  supported  in  acoenenchy- 
matous  forms  upon  peripheral  lamellie  of  the  mesenteries,  and  in 
coenenchymatous  species  upon  the  eohinulations  of  the  coenenchyme, 
requires  modification.  The  two  methods  of  support  may  coexist  in  a 
ooenenchymatous  form  (Madraci8\  and  to  a  certain  extent  in  an  acosnen- 
chymatous  (AmplUhelia);  the  body-wall  of  acoBuenchymatous  species 
may  rest,  either  mainly  {Ampkihelia\  or  entirely  (St^hanaphfUia)  on 
pseudocostn ;  in  SphenoiroehuB  it  rests  on  pseudocostad  and  true  coete. 
These  apparent  exceptions  to  the  law  may  be  due  to  exceptional  condi- 
tions, of  which  we  are  at  present  ignorant. 

The  ultimate  attachment  of  the  polyp  to  the  corallum  consists,  in 
many  genera,  of  a  series  of  laminated  o£bets  of  mesoglosa  in  the  neigh- 
bourhood of  the  mesentery ;  these  are  the  structures  which  have  been 
previously  described  as  calicoblastic  in  function.  In  Spkenotrockm  a 
sphincter  muscle,  comparable  to  the  '*  Bdtteken's  muscle  "  of  the  Hexao- 
tiniflB,  may  be  found  in  the  region  of  the  mouth-disc.  In  the  same  form 
foUide-cells,  which  are  perhaps  immigrants  from  the  endoderm,  may 
surround  the  ripening  ovum  as  it  lies  in  its  mesogloeal  capsule.  SUpha- 
naria  appears  to  be  distinctly  degenerate,  owing  to  the  low  develop- 
ment of  the  mesenterial  filament,  and  the  slight  definition  of  the 
boundaries  of  the  polyps  which  compose  the  colony ;  the  individuality 
of  the  several  polyps  is,  indeed,  hardly  more  marked  than  in  a  Poriferan 
colony. 

Deyelopment  of  Hancinia  areolata.t — ^Mr.  H.  Y.  Wilson  gives  an 
abstract  of  his  observations  on  Mancfnia  areolaia^  a  conmion  Astmid 
coral  in  the  Bahamas,  and  allied  to  the  well-known  brain-coraL  Afbet 
segmentation  there  is  a  blastoephere  with  a  very  large  cavity,  and  the 
cells  contain  numerous  vacuoles  which  are  probably  fiUed  wiUi  a  fluid 
yolk;  the  germinal  layers  are  formed  by  delamiuation,  which  takes 
place  irregularly  over  the  whole  surfi&ce  of  the  blastosphere.  The 
permanent  endoderm  is  a  single  layer  of  cells  except  in  the  region  of 
the  oesophagus,  where  it  forms  a  solid  mass  which  stretches  fi^m  the 
oesophagus  to  the  external  ectoderm.  The  "  mesenterial  filaments  "  are 
found  to  be  not  the  thickened  edges  of  the  mesenteries,  but  lobes  of  the 
oesophageal  ectoderm.  To  form  the  first  mesentery  the  whole  oesophagus 
moves  laterally  towards  the  meridian  of  the  future  mesentery,  until  in 

*  Quart  Jonm.  Mjor.  Sci,  xxviii.  (1888)  pp.  418-28  (2  pis.), 
t  JohoA-Hopkins  Univ.  Oiroulan,  vil  (1888)  pp.  31-8. 
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this  meridian  there  is  nothing  between  the  external  ectoderm  and  the 
cesophageal  ectoderm  bat  the  supporting  lamella;  the  result  of  the 
movement  is  that  the  endoderm  in  the  place  of  the  first  mesentery  is 
pulled  down ;  the  oesophagus  now  grows  downwards  in  the  meridian  as 
a  lobe  of  ectoderm,  which  represents  the  first  filament.  The  filament, 
like  the  OBSophagus  above  it,  rests  on  the  supporting  lamella,  and  is 
consequently  flush  with  the  surrounding  endoderm.  The  second  fila- 
ment is  formed  on  the  opposite  side  of  the  animal  in  the  same  way  as 
the  first  After  this  the  formation  of  mesenteries  as  such  begins;  the 
oesophagus  withdraws  from  the  body  ectoderm  along  the  line  of  the  first, 
and  subsequently  of  the  second  mesentery,  remaining  connected  with  it 
by  the  supporting  lamella,  which  narrows  to  a  thin  band.  The  two 
intermediate  chambers  thus  formed  are  at  first  solid.  Below  the  ceso- 
phagus  the  endoderm  forces  its  way  under  the  short  filaments,  forming 
very  slight  ridges,  with  an  axial  band  of  supporting  lamella;  these 
ridges  are  the  mesenteries,  and  on  them  the  ectodermic  lobes,  or  filaments, 
rest.  When  the  two  intermesenteric  chambers  are  hollowed  out  the 
formation  of  the  second  pair  of  mesenteries  with  their  filaments  begins. 
The  incomplete  mesenteries  of  the  larva  are  successively  supplied  with 
filaments  by  the  reflection  and  upward  growth  of  the  ectoderm,  and  it  is 
very  probable  that  the  incomplete  mesenteries  of  the  adult  are  so 
supplied  in  the  adult. 

In  the  older  larvae  studied  by  the  author  the  filaments  are  quite 
simple,  and  the  cells  are  continuous  with  the  endoderm  of  a  thin 
mesentery.  In  the  adult  the  edge  of  the  mesentery  is  considerably 
enlarged,  and  forms  two  rather  definite  tracts,  between  which  the  filament 
proper  rests.  The  author  thinks  that  the  very  elaborate  division  of  the 
filaments  into  three  tracts  physiologically  distinct,  made  by  the  Hertwigs, 
cannot  be  considered  as  typical. 

Mr.  Wilson  agrees  with  Koch,  Fowler,  and  Bourne,  in  regarding  the 
skeleton  as  a  pure  ectodermic  structure,  which  is  morphologically 
outside  the  body.  With  reference  to  the  recent  observations  of  Qt^tte  on 
the  embryology  of  Aurelia,  and  his  proof  that  the  Scyphastoma  larva,  with 
its  ectodermal  oesophagus  and  four  complete  mesenteries,  is  of  an 
Anthozoan  nature,  Mr.  Wilson  urges  that  his  observations  dispose  of  the 
view  that  what  is  seen  in  AureUa  is  typical  of  the  Anthozoa ;  he  thinks 
that  the  symmetrical  method  has  been  derived  from  the  gradual  method 
seen  in  Mandnia^  and  he  suggests  that  it  may  be  connected  with  the 
reduction  of  the  mesenteries  to  four.  He  is  the  more  inclined  to  believe 
this,  as  an  individual  variation,  seen  in  several  larvae,  suggests  the 
manner  in  which  the  condition  found  in  Aturdia  has  been  brought  about. 

OorgonidflD  of  Vaples.* — Dr.  O.  v.  Eoch  commences  his  monograph 
on  the  Oorgonidae  of  the  Bay  of  Naples  with  some  remarks  on  the 
structure  of  Alcyonarians  in  general.  With  regard  to  the  mode  of 
formation  of  colonies  he  points  out  that  the  stolons  may  arise  only  at 
the  base  of  the  polyp,  and  may  be  simple,  as  in  Comularia^  or  fused  into 
basal  plates  as  in  Bhizosoenia  and  Ocrgoniay  or  they  may  arise  at 
difBerent  points  of  the  polyp ;  these  may  be  simple  or  fused  into  plates, 
as  in  TdestOy  Fewnatuia^  and  Ocrgania,  or  the  stolons  may  be  irregular 
and  fused  into  a  massive  tissue,  as  in  Alcyonium^  CoraUium,  and  Sclero- 
gorgia.    There  may  be  no  skeleton  as  in  Moxema^  or  an  investing  ecto- 

*  Fauna  u.  Floia  des  Golfes  von  Neapel,  Monogr.  x?.  (1887)  97  pp.  (10  pla.). 
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Bkeleton  only  as  in  Cormdaria^  or  a  mesoskeleton  only  as  in  a  number  of 
fonns,  or  both  an  exo-  and  a  mesoekeleton.  There  are  a  few  remarks  on 
deyelopment. 

The  Alcyonaria  are  divisible  into  three  suborders ;  the  Alcyonacea 
are  fixed,  and  have  no  independent  axis  formed  by  a  continaons  epithe- 
lial layer ;  the  Gorgonaoea  are  fixed^  and  haye  such  an  axis,  but  are  not 
polymorphous,  while  the  Pennatulacea  are  free,  formed  of  a  stalk  and 
polyp-supports,  with  polymorphous  polyps  which  are  generally 
regularly  arranged. 

The  suborder  Gorgonaoea  oontains  only  one  family,  that  of  the 
Gorgonidad.  An  account  is  given  of  the  form  and  colour  of  tiie  whole 
colony,  of  the  axial  skeleton  and  epithelium,  the  cortex,  tiie  polyps,  and 
the  spicules.  The  species  found  in  the  Bay  of  Naples  are  described ; 
these  are  OorgoneUa  sarmeniaaa  and  O.  Biand^  Muricea  chaimmleaH, 
M.  placomuB  and  M.  hebrycoides  (sp.  n.),  Behryce  rnoUis^  Chrgcma  Cava- 
Un%\%\  (sp. n.),  Q.  verrucosa  and  $. profunda  (sp. n.),  Primnoa  EUitii^  and 
IsU  eUmgata.  Three  analytical  tables  are  given  which  are  destined  to 
aid  the  student  in  (r)  recognizing  the  living  animal,  (2)  determining 
complete  colonies,  ana  (3)  making  out  species  from  fragments.  In  the 
last,  of  course,  much  assistance  is  obtained  from  the  characters  of  the 
spicules. 

Protozoa* 

Direct  Division  of  Nucleus  in  Euplotes  harpa.* — ^Herr  K.  Mobius 
calls  attention  to  the  direct  division  of  the  nucleus  during  the  transverse 
division  of  Euplotes  harpa.  This  mode  of  division  commences  with  the 
appearance  of  a  row  of  cilia  on  the  ventral  surface  ;  these  are  at  first 
very  delicate  and  short,  and  so  are  scarcely  visible ;  they  soon  increase 
in  size,  and  form  a  sigmanshaped  row.  While  this  has  been  going  on 
the  whole  body  has  ^ongated,  and  become  constricted  in  the  mi^e. 
As  the  constriction  grows  deeper  the  new  row  of  cilia  passes  completely 
to  the  hinder  half,  and  forms  its  oral  circlet.  Other  cilia  appear,  and 
the  anterior  half  looks  like  a  miniature  of  the  mother-individuaL  The 
nucleus  has  the  form  of  a  sac  placed  transversely,  ^ts  thin  in  the 
middle,  and  finally  divides  into  two  elongated  nudei;  there  are  no 
mitotic  nuclear  figures. 

Hew  Parasitic  Infiisoria.t — ^Mr.  H.  H.  Anderson  has  described  to 
the  Microscopical  Society  of  Calcutta  a  species  of  Anoplophrya  which 
was  found  parasitic  in  the  alimentary  canid  of  Molosoma  chhrosiietum 
(MSS.  sp.) ;  it  divides  by  fusion  (?  fission),  and  *'  in  some  instances  two 
septa  have  formed  in  a  single  organism." 

Honograph  of  TintinnodesB.}— Dr.  E.  v.  Daday  discovered  at 
Naples  a  large  number  of  new  species  of  Tintinnoden,  and  he  has 
written  a  monograph  on  the  family. 

After  an  historical  introduction,  an  account  is  given  of  the  test,  of 
the  external  form  of  the  body,  and  of  the  structure  of  its  surfiEU>e ;  this 
last  is  always  ciliated,  and  in  some  species  there  are  two  kinds  of  cilia, 
some  stiff,  and  some  finer.  In  all  marine,  and  probably  also  in  fresh* 
water  forms,  the  cilia  are  only  arranged  in  four  spind  rows.     The 

♦  SB.  Gesell.  Naturf.  Preunde  Berlin,  1887,  pp.  102-^. 

t  Soi.-Go88ip,  1888*  p.  88. 

X  MT.  Zool.  Stat.  Neapel,  vit  (1887)  pp.  473-591  (4  pis.). 
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peristome,  which  is  a  disc  lying  transversely  to  the  long  axis  of  the 
body,  is  next  described ;  it  has  bat  a  slight  power  of  retraction,  and  is 
so  far  by  no  means  comparable  to  the  peristome  of  Stentor  or  VorticeUa  ; 
the  adond  ciliated  plates  aid  in  closing  it.  The  account  of  the  internal 
stmctnre  is  divided  into  descriptions  of  the  body-snbstance,  the  nuclei, 
and  the  vacuoles. 

After  some  notes  on  their  life-habits,  the  author  passes  to  a  systematic 
account  of  the  forms  that  compose  the  family  ;  AmphoreUa,  and  Undella 
are  new  genera,  and  twenty-nine  new  species  are  described. 

Spore-formation  in  Peridine®.* — ^Herr  F.  Schiitt  has  made  some 
observationp  on  the  development  of  Peridineaa,  which  appear  to  him  to 
strengthen  considerably  the  case  against  their  being  animals. 

(1)  He  corroborates,  in  regard  to  Ceratium  fusus  and  C.  furca^  the 
observations  of  Bergh  on  the  division  of  (7.  iripoB.  (2)  Quite  distinct 
from  the  latter,  a  further  process  was  observed  which  the  author  terms 
spore-formation.  The  protoplasm  retracts,  rounds  itself  off,  and  secretes 
a  homogeneous  sheath ;  the  original  case  bursts,  a  pear-shaped  "  sporan- 
gium" issues,  and  divides  into  two.  So  far  Peruitntttm  fipynifwum 
Clap.  Lach.  But  in  TenMnxwa  acumtna/um  Ehrbg.,  a  further  evolution 
was  observed.  The  daughter-cells,  issuing  from  their  sheath,  were  seen 
to  rest  for  a  few  minutes  and  then  exhibited  a  flagellum  at  one  end. 
Herr  Schiitt  therefore  calls  them  *' swarm-spores,"  and  compares  his 
results  with  the  history  of  diatoms.  Finally,  he  suggests  that  further 
observations  will  show  that  the  naked  forms  of  Peridineeej  e.  g.  Pouchet's 
a^ymnodinium  gradle,  are  simply  stages  in  the  history  of  encMed  forms.  . 

Badiolaria.t — ^Under  the  title  of  part  ii.  of '  Die  Badiolarien '  Prof.  E, 
Haeckel  has  published  a  '  Grondriss  einer  allgemeiuen  Naturgeschichte 
der  BadiolarioD,'  which  consists  of  the  introduction  to  the  *  Challenger ' 
Beport  on  Eadiolarians,  to  which  are  appended  a  *  Catalogus  Radiola- 
rium,'  and  a  *  Claris  Generum ' ;  the  latter  based  on  the  keys  in  the 
*  Challenger '  Report.  The  seventy-four  plates*  are  a  sdection  of  those 
of  the  atlas  of  the  report. 

New  Foraminifer.t — ^M.  J.  Eunstler  describes  a  remarkable  new 
Foraminifer  found  at  Arcachon.  Tho  adult  has  an  ovoid  monaxial  test, 
one  to  two  millimetres  long,  with  the  mouth  at  one  pole ;  in  youth  the 
test  is  delicate,  finely  chitinous,  and  distinctly  areolar  in  structure ;  it 
increases  in  thickness  by  the  dirision  of  the  areolaa  into  two,  and  then 
into  several  layers ;  the  outermost  and  innermost  layers  remain  chitinous, 
while  the  intermediate  become  charged  with  carbonate  of  lime,  which 
forms  a  row  of  globules  often  arranged  in  regular  lines.  The  increase 
in  growth  takes  place  throughout  the  whole  thickness  of  the  test,  and  so 
shows  that  the  entire  envelope  is  living.  The  protoplasm,  which  is 
areolated.  does  not  always  fill  the  whole  of  the  test 

From  the  accumulation  of  protoplasm  round  the  mouth,  a  variable 
number  of  fine  transparent  pseudopodia  are  given  off;  when  these  are 
all  retracted,  there  may  be  seen  a  somewhat  irregular  excavation,  at  the 
bottom  of  which  is  the  entrance  to  a  tube,  which,  in  appearance,  is 
analogous  to  the  oasophageal  tube  of  a  number  of  Infusoria.     The  nuclei 

•  Ber.  Deutach.  Bot.  Gesell.,  v.  (1887)  pp.  364-74  (1  pi.), 
t  <Die  Badiolarien  (Bhizopoda  Badiaria).     Zweiter  Theil.     Grandriss  einer 
allgemeinen  Naturgesohichte  der  Badiolarien.'    Folio,  1887,  248  pp.  and  74  plB. 
X  CompteB  Bendus,  cvi.  (1888)  pp.  769-71. 
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Tary  greatly  in  form  and  number^  and  their  appearanee  is  coinddent 
with  Sie  oommenoement  of  the  reprodnctiTe  period.  Beprodaotion  is 
effected  by  the  formation  of  a  chitinous  layer  aroond  the  mass  of  proto- 
plasm which  snrronnds  each  nodeas ;  there  are  thus  formed  a  nnmber 
of  small  embryos  which  divide  repeatedly  as  they  increase  in  sixe ;  when 
they  haye  acquired  a  certain  size  they  escape  by  the  month.  A  free 
young  form  is  provided  with  a  chitinons  t^st  prorated  by  one  pore, 
and  contains  a  small  external  nodeas.  Each  embrronic  chamber  soon 
produces  by  budding  a  small  elongated  chamber  which  becomes  rolled 
spirally  round  it;  other  chambers  are  afterwards  produced  till  the 
organism  resembles  a  MUiola.  The  spiral  arrangement  becomes 
irregular,  and  finally  dendritic. 

The  author  is  of  opinion  that  the  adult  forms  of  certain  Foraminifers 
have  been  hitherto  misunderstood,  and  that  the  coDdition  in  which  all 
the  chambers  are  continuous  is  sometimes  an  embryonic  stage. 

Nature  of  Opaque  Scarlet  Spherules  found  in  many  Fossilised 
Foraminifera.* — Mr.  H.  J.  Garter  gives  an  account  of  curious  coloured 
bodies  which  he  has  observed  in  sections  of  various  fossil  Foraminifers. 
At  their  earliest  distinguishable  stage  they  are  colourless  or  sli^tly 
cfMique,  indistinct,  and  situated  simply  "in  the  cells  of  an  areolar 
structure  which  fills  the  chamber  of  the  Nummulite."  Others  are  mofo 
defined,  adherent  to  each  other  or  clustered ;  others  are  more  separated, 
semitransparent,  and  of  a  brown  colour ;  finally,  they  present  themselves 
as  opaque  scarlet  spherules.  These  last  vary  from  1/600  to  1/7000  in. 
in  diameter,  and  they  are  always  confined  to  the  sarcodiferous  cavities  of 
the  test,  so  that  they  cannot  be  confounded  with  any  inorganic  mineralisa- 
tion. Mr.  Garter  cannot  but  regard  these  bodies  as  elements  of  repro- 
duction, and  compares  them  with  similar  bodies  in  recent  specimens 
which  differ  in  not  being  red  (which  is  the  effect  of  mineralization).  No 
definite  suggestion  is  offered  as  to  the  relation  which  the  larger  have  to 
the  smaller  spherules. 

New  Species  of  Acineta.t — Mr.  G.  G.  Nutting  describes  a  new  fredn 
water  i^>ecies  of  Podophrya,  to  which  he  gives  the  name  compresaa  ;  most 
like  P.  buckiiy  it  diners  in  having  a  distinctly  compressed  instead  of 
cylindrical  body,  and  in  the  possession  of  a  short  and  thick,  pedide. 
Observations  on  its  mode  of  feeding  did  not  support  the  ordinarily 
received  doctrine  that  solid  food  is  not  ingested  through  the  tentades. 
A  ciliated  infusorian  that  had  been  seized  as  a  prey  was  observed  to  have 
four  incisions  made  into  its  ectosarc,  and  soon  four  rapid  streams  <^ 
protoplasm  were  observed  passing  into  the  body  of  the  Acinetan ;  during 
the  process  solid  coloured  granules  were  seen  to  pass  through  the 
tentacles  of  the  captor.  This  ingestion  of  solid  material  explains  the 
apparent  excretory  function  of  the  tentacles^  for  the  Podophrya  was 
observed  on  one  occasion  to  violently  eject  a  stream  of  granular  proto- 
plasm by  one  of  its  tentacles. 

An  account  is  given  of  the  life-history  of  this  form,  and  the  fact  that 
the  writer  was  -at  first  entirely  misled  by  discovmng  a  specimen  with 
embryos  clustered  round  its  anterior  end  which  appeared  to  have  under- 
gone exogenous  gemmation,  leads  him  to  ask  whether  others  have  not 

•  Ann.  and  Mag.  Nat.  Hist.,  i.  (1888)  pp.  264-70. 
t  Amcr.  NaturaL,  xxii  (1888)  pp.  1&-17. 
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been  similarly  deceived,  and  this  mode  of  reproduction  less  common 
among  Acinetans  than  is  generally  supposed. 

Eno^station  of  Megastoma  intestinale.* — Prof.  E.  Perroncito  finds 
that  this  monad  undergoes  encystation  in  the  large  intestine  of  Mus 
mu8culu8.  In  the  fteces  cysts,  perfect,  or  dividing  specimens  may  be 
found.  Dr.  P.  Blanchard  f  adds  a  note  as  to  the  nomenclature  oi  the 
species,  which  he  calls  Lamhlia  inteatinalis,  as  the  generic  term  is 
already  in  use. 

♦  Bull.  Soc.  ZooL  France,  xiii.  (1888)  pp.  16-8.  f  Loc.  oit.,  pp.  18-9. 
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BOTANY. 

▲.    GENERAL,  including  the  Anatomy  and  Physiology 

of  the  Phanerogamia. 

a.  Anatomy.* 

CU  OeU-fltmotore  and  Protoplaam. 

Nnolear  Origin  of  Hyalopla8m.t^M.  0.  Degagny  states  that  ob- 
seryers  who  are  interested  in  the  phenomena  which  accompany  the 
indirect  division  of  the  nacle«8,  or  ^yokinesis,  have  asked  if  there  k 
not  in  the  nndeus,  besides  chromatio  bodies,  nneleoli,  and  nuclear  sap, 
other  plasmic  matter  which  in  certain  cases  is  seen  in  the  form  of  granu- 
lations, for  example,  in  the  nucleus  of  the  mother-cell  of  the  embryo-sso 
of  the  lily.  If  sections  <^  the  endosperm  of  the  fritillary,  lily,  or  iris  be 
examined  when  the  embryo-sac  is  not  completely  full,  one  finds  all  the 
nuclei  of  a  certain  region  inclosing  a  hytJine  matter  which  might  be 
taken  for  an  agglomeration  c^  protoplami;  but  this  matter,  wMch  is 
yery  abundant  in  certain  nuclei,  is  less  so  in  others. 

The  author  concludes  by  stating  that  the  formation  of  carbohydrates 
and  the  formation  of  protoplasm  are  brought  about  by  the  disseminatioD 
or  disorganissation  of  nuclear  substances.  In  the  formation  of  protoplasm 
there  are  two  distinct  phases  separated  by  a  total  change  in  molecular 
condition.  In  the  first  phase  of  its  existence  the  fundamental  protoplasm 
retains  the  crystalline  form,  like  homogdneous  inorganic  substances  in 
which  the  cohesion  is  uniform.  In  the  second  phase  it  is  reoiganijBed, 
and  passes  into  the  colloidal  or  amorphous  state. 

Three  Nuclei  in  Pollen-grainsT:^— ^-  ^*  ^*  Halsted  describes  the 
structure  of  some  pollen  obtained  &om  Sambucma  raeetnam.  When 
viewed  dry,  the  poUen-grains  are  about  twice  as  long  as  broad,  and 
exhibit  three  dark  longitudinal  lines  or  sutures.  For  germination,  fiesb 
pollen  was  placed  in  a  10  per  cent,  solution  of  cane-sugar ;  and  by  means 
of  the  colouring  substances  eosin  and  azo-rabin,  the  author  was  able  to 
determine  the  presence  of  three  nuclei  in  nearly  all  the  tubes.  When 
only  two  nuclei  were  found  in  a  grain  or  its  tube,  one  was  frequently 
larger  than  the  other.  This  fact  kd  to  the  suggestion  that  the  larger 
or  vegetative  nucleus  may  undergo  a  process  of  division  early  in  the 
development  of  the  pollen-grain. 

Nuclear  and  Cell-division. — Herr  E.  Zacharias  §  oontests  the  view 
of  Strasburger  and  Berthold,  ||  that,  during  the  division  of  the  nucleus^ 
while  it  is  passing  over  into  the  spindle-condition,  the  cell-protoplasm 
enters  it,  so  that  a  sharply  defined  nucleus  no  longer  exists,  but  the 
sections  of  its  framework  He  free  in  the  cytoplasm.  The  observations 
were  made  on  pollen-mother-cells  of  HemerocaUia  and  TradeacafUicL^ 
epidermal  cells  of  Tradeicaniia^  and  rhizoids  of  Charaj  the  latter  in  a 
living  condition. 

Zacharias  finds  that  the  nucleus  does  not  give  up  its  individuality 

♦  This  gnbdivlBion  oontainB  (1)  Cell-Btruotupe  and  Protoplaam;  (2)  Other  Oell- 
contenta  (Including  Secretions);  (3)  Structure  of  Tissues;  and  (4)  Structure  of 
Organs.  t  Bull.  Soc.  Bot.  France,  xxxiv.  (1887)  pp.  365-72. 

X  Bot.  Gazette,  xii.  (1887)  pp.  285-8  (1  pL). 

§  Bot.  Ztg.,  xWi.  (1888)  pp.  33-40,  51-62  (1  pL). 

i  Sec  this  JoumaU  1887,  p.  420. 
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daring  division.  Bat,  while  ohlorophyll-grainB  are  simply  bisected  by 
a  central  constriction,  daring  the  division  of  the  nadeas  a  portion  of 
the  parent-nacleas  is  not  taken  ap  into  the  danghter-nodei,  bat  is 
absorbed  into  the  cytoplasm.  Only  its  framework  passes  entirely  into 
the  daaghter-naclei,  a  portion  of  the  matrix  of  the  parent-nacleas  does 
not.  The  anther  also  differs  firom  Strasbarger's  view  that  the  combining- 
threads  are  partially  identical  with  the  spindle-fibres  which  originate 
from  the  cytoplasm  that  penetrates  into  the  nadeas. 

With  regard  to  the  formation  of  the  cell-  threads  and  cell-plate,  the 
anther  dissents  from  the  condnsion  of  Berthold,  and  maintains  that  the 
cell-threads  originate  in  the  barrd-shaped  residae  of  the  old  nncleas 
between  the  separated  filameat-segments ;  the  spindle-threads  can  still 
be  recognized  in  the  residae.  The  nature  of  die  cell-plate  was  made 
oat  best  in  living  rhizoids  of  Ohara,  The  elements  of  the  cell-plate 
travel  from  the  sarroondiug  cytoplasm  into  the  residae  of  the  parent- 
nndeas;  the  longish  bodies  from  which  essentially  the  cell-plate  is 
constracted  stand  in  no  demonstrable  relation  to  the  fibres  which  are 
visible  in  the  homogeneons  body  after  treatment  with  reagents. 

Zacharias  identifies  the  process  here  described  with  the  ^perfect 
karyokinesis  "  of  Oamoy. 

With  regard  to  the  fdnction  of  the  cell-nndeas,  the  aathor  was 
onable  to  come  to  any  definite  condnsion.  At  least  at  certain  times  in 
the  life  of  the  cell,  when  the  nncleas  is  dividing,  considerable  qaantities 
of  albnmen  pass  oat  of  it  into  the  cytoplasm. 

To  the  above  Herr  G.  Berthold  replies,*  maintaining  the  correctness 
of  his  statements,  in  opposition  to  those  of  Zacharias.  The  coalescence 
of  the  matrix  of  the  old  nncleas  with  the  cytoplasm  is  very  gradaal,  bat 
still  is  distinctly  demonstrable. 

Herr  Zacharias  farther  replies  f  to  sevenj  points  in  Schwarz's 
rejoinder  to  the  criticisms  of  Zacharias  on  his  paper  on  the  morpho- 
logical and  chemical  composition  of  protoplasm. 

Stractore  and  Growth  of  the  Cell-wall.} — ^Herr  O  Erabbe  has 
investigated  several  points  in  the  stmctnre  and  mode  of  development  of 
the  widl  of  cells,  of  which  the  following  are  the  more  important  details : — 

With  regard  to  the  spiral  striation  of  bast-fibres,  the  aathor  agrees 
with  Dippel  (in  opposition  to  Nageli),  that  it  is  never  the  result  of  the 
crossing  of  two  systems  in  one  plane.  This  is  seen  especially  on  trans- 
verse section,  where  the  striation-systems  appear  as  radial  lines,  which 
alter  their  position  on  a  change  in  the  focus. 

The  mode  of  increase  in  thickness  in  the  walls  of  bast-cells  was 
investigated  especially  in  the  ApocynaceaB  and  AsclepiadeaB.  Krabbe 
follows  Strasbnrger  in  describing  the  wall  as  composed  of  distinct  layers, 
themselves  made  up  of  lamellaa.  The  separate  lamdlsB,  which  are 
especially  distinguished  by  variations  in  the  striation,  arise  by  fresh 
formations  from  the  protoplasm,  at  first  only  loosely  attached  to  the 
older  parts  of  the  cell-wall,  but  always  sharply  separated  from  the 
protoplasm,  and  showing  distinct  cellulose-reaction.  It  is  probable  that 
the  separate  lamelUd  are  aU  formed  by  new  formation,  and  that  increase 
in  thickness  from  intussusception  can  only  play  a  subordinate  part,  and 
mast  be  confined  to  the  innermost  lamellaa. 

♦  Bot.  Ztg.,  xlvi.  (1888)  pp.  153-7. 

t  Ibid.,  pp.  69-75,  90-2.    Of  this  Journal,  ante^  p.  69. 

I  Pring8heim*8  Jahrb.  f.  Wisa.  Bot,  xviii.  (1887)  pp.  346-423  (6  pis.). 
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The  inequalities  in  the  radial  diameter  of  older  bast-oells  in  Aede- 
piadete  and  ApocynaoesB  does  not  result  from  oonstriction  or  compression 
of  the  narrower,  but  from  a  later  widening  of  the  broader  part,  which  is 
always  accompanied  by  a  new  formation  of  lamelliB  of  oellnlose,  com- 
mencing nsoally  with  the  formation  of  fiue  transverse  lamellsd  and  caps. 
Bemains  of  protoplasm  conld  often  be  detected  between  the  separate 
cap-like  pieces.  A  very  distinct  formation  of  caps  takes  place  also  at 
the  ends  of  the  bast-celLs  of  Euphorbia  paluatria. 

The  local  widenings  of  basi-cells  can  be  explained  only  on  the  sap- 
position  of  a  superficial  growth  depending  on  intnssnsception.  This 
the  author  claims  to  have  proyed  by  measurements,  which  show  that 
the  superficial  increase  could  not  be  the  result  of  simple  stretching  of  the 
cell-walL 

The  spiral  striation  of  bast-cells  the  author  belieyes  to  be  always  the 
result  of  subsequent  differentiation  in  an  at  first  homogeneous  cell-wall, 
which  advances  in  a  centripetal  direction.  Besides  this  spiral  striation, 
he  observed  in  bast-cells  a  transverse  stratification  resulting  from  actual 
differentiation  of  the  substance  of  the  cell-wall.  This  dififorentiation 
also  arises  at  a  late  period,  but  is  said  a^gain  to  disappear  in  older 
bast-cells. 

As  a  general  result,  the  author  concludes  that,  in  addition  to  growth 
by  apposition  and  by  intussusception,  there  is  also  a  periodic  firesh 
formation  of  cell-wall,  proceeding  exclusively  from  the  protoplasm,  and 
independent  of  the  portions  of  cell-wall  already  in  ezist^ce.  This  new 
formation  is  not  always  accompanied  by  a  contraction  of  the  protoplasm, 
as  is  shown  by  the  inclusion  of  masses  of  protoplasm  in  the  formation 
of  caps.  But  the  caps  do  not  always  show  the  same  chemical  reactions, 
and  it  is  probable  that  at  later  stages  they  are  sometimes  permeated  by 
albuminoids. 

Orowth  of  the  Cell-wall.* — From  the  experimental  application  of 
staining  reagents.  Dr.  F*  Noll  has  come  to  the  conclusion  that  the  mode 
of  growth  of  the  cell-wall  is  chiefly  by  apposition,  while  of  the  part 
played  by  intussusception  there  is  no  definite  proof.  The  experiments 
were  made  chiefly  on  unicellular  Siphoneaa,  species  of  Bryopais  and 
Derhesia^  by  causing  the  production  of  Berlin  blue  in  the  cell-walls  of 
the  growing  plant  by  the  use  of  potassium  ferrocyanide  and  iron  chloride. 
I'he  apical  growth,  however,  ta^es  place  by  a  kind  of  "  eruption  " ;  the 
old  membrane  bursts,  and  the  membrane  of  the  young  shoot  is  formed 
entirely  of  new  material.  The  growth  of  the  '^ leaves"  of  Oaulerpa 
takes  place  especially  in  this  way.  From  the  fact  that  no  surface- 
growth  of  the  cell-wall  has  been  observed  independent  of  turgidity,  the 
author  concludes  that  a  growth  by  apposition  may  be  hereafter  experi- 
mentally proved  in  the  case  of  the  cells  of  the  higher  plants  similar  to 
that  which  he  has  demonstrated  in  some  Siphone». 

Morphology  and  Physiology  of  the  Cell-t— As  a  section  of  the 
third  volume  of  Schenk's  '  Hand buch  der  Botanik,'  Herr  A.  Zimmermann 
publishes  an  exhaustive  treatise  on  this  subject  After  a  general  in- 
troduction he  treats  of  the  following  subjects : — The  form  of  the  proto- 
plasmic body,  the  finer  structure  and  chemical  composition  of  the 

♦  Abhandl.  Senckenberg.  Naturf.  Gesell.,  xv.  (1887)  pp.  101-62  (1  pi.), 
t  ZimmermanD^  A.,  *Dic  Morphol.  n.  PbyBioL  dcr  Pflanzenzelle,'  223  pp.  and 
36  figs.,  Breslau,  1887. 
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oytoplasm,  the  nudenB  and  ohromatophores,  oilia,  and  **  eye-Bpot/'  the 
'*  bacteroids "  and  ciliated  bodies  of  the  CharaceaB,  protein-grains  and 
crystalloids,  the  starch-grains  and  nearly  related  stractores,  such  as  the 
starch  of  the  BhodophycesB  and  PhsBophycesB,  amylon  and  cellolin,  the 
Tarions  other  cell-contents,  cell-sap,  and  cell-wall.  Finally,  the  various 
phenomena  of  the  physiology  of  the  cell  are  discussed. 

(Z)  Other  Oell-oontenta  (indudlnff  Secretions). 

Formation  of  Alenrone-grains.* — ^According  to  observations  of  Herr 
J.  H.  Wakker,  aleorone-grains  are  not,  as  has  been  generally  stated, 
dried  masses  of  protoplasm ;  but,  at  least  in  many  cases,  are  vacuoles 
filled  with  soluble  albuminoids;  and  hence  the  crystals,  crystalloids, 
and  globoids  found  in  them  are  not  formed  in  the  protoplasm,  but  within 
the  cell-sap.  The  investigations  were  chiefly  made  on  a  large  number  of 
seeds.  In  the  process  of  germination  the  aleurone-grains  first  become 
vacuoles  by  the  absorption  of  water,  the  albumen  then  gradually  dis- 
appears from  them ;  the  vacuoles  usually  become  smaller,  and  finally 
the  globoids  and  crystalloids  are  dissolved.  The  crystalloids  of  Der- 
hesia  Lamourouxii  were  also  found  to  have  their  origin  in  the  cell-sap. 

Elaiopla8t.t — ^Under  this  term  Herr  J.  H.  Wakker  describes  nearly 
globular  strongly  refringent  yellow  bodies  which  he  finds,  in  addition  to 
the  colourless  amyloplasts,  in  epidermal  cells  of  the  leaves  of  Vanilla 
planifoUa,  They  exceed  in  size  both  the  amyloplasts  and  the  nuclei, 
having  a  diameter  of  8-10  fi  in  the  half-formed  leaf.  Treatment  with 
a  10  per  cent,  solution  of  nitric  acid  coloured  by  eosin  shows  these  bodies 
to  be  outside  the  vacuoles ;  a  concentrated  solution  of  picric  acid,  aoetio 
acid,  sulphuric  acid,  and  potash  lye,  cause  the  exudation  from  these 
bodies  of  strongly  refringent  oil-drops,  as  does  also  simply  warming. 
The  oil-drops  are  coloured  dark  brown  or  black  by  a  1  per  cent,  solution 
of  osmic  acid,  a  beautiful  red  by  tincture  of  alcanna,  and  blue  by 
cyanin  ;  absolute  alcohol  dissolves  them  gradually. 

The  elaioplasts  are  formed  gradually  in  the  epidermal  cells  during 
the  development  of  the  leaf.  The  author  found  them  also  in  VaniUa 
arofnatica,  but  not  in  Cyjnipedium  latifolium. 

Structure  of  Starch-grains.^ — Herr  E.  Mikosch  has  applied  the  same 
mode  of  investigation  to  the  discovery  of  the  ultimate  structure  of  starch- 
grains  as  that  employed  by  Wiesner  §  in  determining  the  structure  of 
the  cell-wall.  By  laying  for  months  in  a  2  per  cent,  acid,  hydrochloric, 
sulphuric,  or  chromic,  or  by  the  application  of  chlorine-water  and  sub- 
sequent pressure,  he  was  able  to  break  up  potato-starch-grains  into  radial 
apparently  homogeneous  rods.  Five  weeks'  action  of  2  per  cent,  hydro- 
<^oric  acid  produced  no  change  except  a  slight  swelling,  and  rendering 
the  stratification  more  conspicuous.  In  about  three  months  the  breaking 
up  of  the  starch-grains  into  minute  but  sharply  defined  rods  has  been 
nearly  completed.  The  processes  are  nearly  the  same  in  wheat-starch, 
but  here  the  ultimate  particles  are  granules,  which  can  be  made  visible 
by  simply  warming  in  water  of  46°  C. 

The  author  concludes  that  the  starch-grain  is  composed  of  minute 

I 
♦  Maandbl.  v.  Natuurwetensch.,  1887.    See  Bot  Centralbl.,  xxxiii.  (1888)  p.  361 . 
t  Maandbl.  v.  Natanrwetensoh.,  1887.    See  Bot.  Centralbl.,  xxxiii.  (1888)  p.  139. 
X  Mikoech,  K.,  *  Unlers.  ub.  d.  Ban  d.  SiArkekorner,'  Wien,  1887, 17  pp.  and  5  figs. 
§  See  this  Journal,  1886,  p.  818. 
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but  still  yisible  amylo$ome$f  imbedded  in  a  homogeneous  watery  matrix 
which  swells  up  eaoly.  This  matrix  is  coloured  blae  by  iodine,  but  the 
extreme  minuteness  of  the  amyloeomes  rendered  it  difficult  to  determine 
whether  this  was  the  case  with  them  also.  He  was  unable  to  detect  in 
the  starch  -  grains  the  presence  of  any  albuminous  substance.  The 
amylosomes  when  isolated  are  singly,  but  in  their  natural  position 
doably  refractiye. 

Function  of  Tannin.*— Prof.  W.  Hillhouse  states  that  in  all  its  £cnm8 
tannin  is  characterized  by  a  weak  acid  reaction  and  an  easily  recognizable 
astringent  taste.  Although  it  is  conyenieut  to  speak  of  the  group  under 
a  single  name,  it  must  be  borne  in  mind  that  the  term  includes  a  con- 
siderable series  of  bodies  of  slightly  yarying  character,  and  our  know- 
ledge of  which  is  still  extremely  limited.  Most  of  them  appear  to 
be  glucosides  of  gallic  acid,  and  to  be  capable  of  resolution  into 
gallic  acid  and  glucose;  those  which  giye  the  blue-black  reaction 
with  ferric  salts  as  a  rule  yield  pyrogidlol,  while  those  which  giye 
the  iron-green  reaction  commonly  yield  pyrocatechin.  As  r^urds 
the  general  chemistry  of  tannin,  two  conclusions  may  be  drawn,  yiz. 
(1)  &at  tannin  is  richer  in  carbon  and  oxygen  than  are  carbohydrates, 
and  (2)  that  either  free,  or  in  oomparatiyely  loose  combination  with  it 
in  the  yegetable  tissues,  is  an  uncertain  percentage  of  glucose.  The 
author  conducted  his  experiments  upon  tiie  following  lines: — (1)  To 
determine  whether  the  quantity  of  tannin  in  stems  diminishes  jpartpoMv 
with  the  increase  in  the  quantity  of  starch ;  (2)  whether  in  spring  the 
quantity  of  tannin  increases  as  tibat  of  starch  decreases ;  (3)  whether  in 
germination  and  in  stems  in  spring  tannin  is  used  up  when  the  quantity 
of  starch  or  other  carbohydrate  has  reached  a  low  point. 

The  author's  experiments  point  to  the  conclusion  that  tannin,  once 
formed,  is  not  used  up  in  the  further  processes  of  growth,  except  perhaps 
in  the  formation  of  resin ;  and  in  this  the  eyidence  completely  coincides 
with  the  non-transfer  of  tannin  from  felling  leayes,  and  from  the  leayes 
of  eyergreens  in  winter.  The  function  of  tannin  may  be  in  some  way  to 
protect  the  dead  or  dying  parts  of  the  plants  from  diseases  due  to  the 
attacks  of  fungoid  organisms ;  putting  this  on  one  side,  eyidence  does 
not  support  the  yiew  that  tannin  acts  as  a  food-material  analogous  to 
starch,  glucose,  or  oil. 

Formation  of  Oxalate  of  Lime  in  Leayes-t — Herr  A.  F.  W.  Sdiimper 
has  made  a  detailed  examination  of  the  mode  of  occurrence  and  forma- 
tion of  crystals  of  calcium  oxalate  in  the  leayes  of  plants.  Only  rarely, 
as  in  some  families  of  mosses  and  in  most  ferns  and  grasses,  does 
this  salt  appear  to  be  entirely  wanting  in  the  cell-sap.  When  the 
crystals  take  the  form  of  raphides,  they  are  fully  formed  in  the  young 
leayes  while  still  growing ;  but  in  the  far  larger  number  of  cases  wheare 
the  crystals  of  calcium  oxalate  take  some  other  form,  the  quantity  is  yery 
small  in  young  leayes,  gradually  increasing  with  age.  An  exceedingly 
good  instance  of  this  gradual  increase  with  age  is  furnished  bytiie 
leayes  of  Acer  Negundo. 

Distinguishing  the  crystals  formed  during  growth  as  primary,  and 
those  formed  after  growth  has  been  completed  as  secondary,  the  primary 
crystals  are  formed  independently  of  light,  while  the  formation  of  the 

♦  Midi.  Natural.,  x.  (1887)  pp.  269-76,  305-9;  xi.  (1888)  pp.  5-11,  32-^ 
t  Bot.  Ztg.,  xlvL  (1888)  pp.  65-9,  81-9,  97-107,  113-23,  129-39, 145-53. 
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seoondaiy  is  dependent  on  light  and  on  the  presence  of  cbloropliyll. 
Leaves  exposed  to  sunlight  contain  much  larger  quantities  of  this  salt 
than  those  that  remain  in  the  shade.  Cells  destitute  of  chlorophyll  may 
contain  large  quantities  of  the  oxalate  if  the  material  for  their  formation 
is  afforded  by  adjacent  green  cells.  The  formation  of  secondary  calcium 
oxalate  is  therefore  independent  of  assimilation.  The  salt  can  be 
transferred  from  place  to  place  with  great  f^ility,  and  this  takes  place 
especially  from  the  leayes  into  the  stem. 

The  presence  of  lime  appears  to  be  essential  for  the  conduction  of 
the  carbohydrates.  The  origin  of  the  lime  in  the  secondary  oxalate  is 
unquestionably  the  decomposition  of  the  nitrates  sucked  up  by  the  plant 
from  the  soil,  the  nitrogen  being  assimilated,  and  the  secondary  calcium 
oxalate  remaining  behind  as  a  useless  secondary  product  of  assimilation. 
Leaves  growing  in  the  shade  are  found  to  contain  larger  quantities  of 
undecomposed  nitrates  than  those  exposed  to  sunshine. 

Crjrstals  of  Calcium  oxalate.* — Herr  J.  H.  Wakker  has  investigated 
the  origin  of  crystals  of  calcium  oxalate  in  a  large  number  of  cases 
where  they  are  formed  in  the  interior  of  the  cell ;  and  finds  that  they  are 
not,  as  is  usually  supposed,  formed  in  the  protoplasm,  but  in  the  ceU-sap, 
and  are  therefore  without  any  direct  relation  to  the  life  of  the  plant.  By 
the  use  of  either  a  4  per  cent,  solution  of  cane-sugar,  or  a  10  per  cent, 
solution  of  potassium  nitrate  with  eosin,  by  which  the  outer  protoplasm 
is  killed,  while  the  walls  of  the  vacuoles  are  left  intact,  the  formation 
within  the  vacuoles  was  demonstrated  in  the  case  of  a  large  number  of 
raphides  and  a  smaller  number  of  clusters  of  crystals,  octohedra,  granules, 
and  amorphous  masses.  Although  formed  in  the  vacuoles,  the  crystals 
are  sometimes  carried  along  by  ti^e  currents  of  protoplasm. 

Position  and  Vumber  of  Baphides.t — According  to  Herr  J.  Eiselen, 
the  size  of  the  bundles  of  raphides  varies  about  6-fold  in  plants  examined 
belonging  to  several  different  natural  orders ;  the  smallest  bundles  were 
found  in  the  Ampelideie,  the  largest  in  the  OnagraoeaB.  The  number 
of  bundles  in  a  unit  of  surface  also  varies  in  a  manner  characteristio 
of  the  family ;  the  Mesembryanthemacesa  exhibited  the  smallest,  the 
Balsamineffi  the  largest  number.  The  position  of  the  raphides  ib  not  so 
characteristio  from  a  systematic  point  of  view  as  their  number  or  size. 
Nyctaginesa  and  Balsamineffi  exhibit  peculiarities  in  the  position  of  the 
bundles  in  the  spongy  and  palisade-parenchyma.  Li  Fuchsia,  which 
differs  in  this  respect  from  other  genera  of  Onagraceaa,  the  raphides 
surround  the  veins  as  a  sheath. 

Spring-sap  in  the  Birch  and  HombeanL^ — Herr  B.  Homberger  has 
studied  the  composition  of  the  sap  exuding  from  the  trunk  of  these  trees 
by  <* bleeding"  in  the  spring.  The  incisions  were  made  at  various 
heights  from  the  ground.  Jn  both  cases  the  sap  contains  levulose,  with 
some  dextrose,  nitrogen,  malic  acid,  and  salts. 

The  amount  of  sugar  was  found,  in  the  case  of  the  birch,  first  to 
increase  and  then  to  &ninish,  from  the  commencement  of  the  bleeding. 
The  same  was  the  case  with  malic  add,  but  to  a  lees  extent.  The  pro- 
portion of  malic  acid  was,  on  the  average,  higher  during  the  night  than  in 

*  Maandbl.  v.  Natanrwetensch.,  1886.    See  Bot.  Gentralbl.,  xxxiv.  (1888)  p.  360. 
t  Eiselen,  J.,  *  Ueb.  d.  Byst^matischen  Werth  der  Rhapbiden  in  dikot  Familien,' 
27  pp.,  HaUe,  1887. 

I  Fontliche  Blatter,  1887, 16  pp.    See  Bot.  Gentralbl.,  xxxiii.  (1888)  p.  227. 
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the  day.  The  hornbeam  oontams  less  sugar  and  acid  than  the  birch ; 
bnfc  the  general  results  did  not  differ  greatly.  Incisions  made  at  differ- 
ent heights  showed  that  the  upper  portion  of  the  trunk  contained  about 
twice  as  much  nitrogen  as  the  lower  portion ;  the  greater  part  was  in 
the  form  of  non-albuminoid  nitrogenous  substances.  The  hornbeam 
contained  less  nitrogen  than  the  birch.  The  proportion  of  mineral  sub- 
stances in  the  birch  steadily  increased,  the  upper  sap  containing  more 
than  the  lower,  and  the  proportion  being  greater  in  the  day  than  in  the 
night.  The  upper  sap  contained  more  potassa,  lime,  and  magnesia  than 
the  lower ;  there  was  only  a  yery  small  quantity  of  iron,  but  a  percep- 
tible amount  of  manganese.  Nearly  all  die  sugar  disappears  before  the 
hornbeam  ceases  to  blossom,  while  it  still  appears  in  the  birch  until  the 
blossoming  is  completed. 

(8)  Straottire  of  Tissnaa. 

Endosperm.* — ^Pro£  G.  S.  Boulger  alludes  to  the  ambiguity  in  the 
use  of  tibe  term  endosperm.  In  Prof.  GU)ebers  '  Outlines  of  Classification 
and  Special  Morphology,'  it  appears  with  three,  if  not  four,  somewhat 
disparate  significations.  To  obviate  this,  the  author  proposes  the  term 
**  archisperm  "  for  those  structures  formed  before  fertilization,  or  at  an 
early  stage  in  the  macrospore,  yiz.  the  meniscus-shaped  ''primary" 
(female)  prothallium  above  the  diaphragm  in  SdagineUa,  the  so-called 
''  endosperm  "  in  Gymnosperms,  and  the  antipodal  cells  of  Angiosperms, 
and  either  to  reserve  the  term  '*  endosperm  *'  or  to  use  '*  metasperm  "  for 
those  formed  at  a  later  stage,  viz.  the  large-celled  ''secondary  pro- 
thallium  "  below  the  "  diaphragm  "  in  SelagineUa,  the  "  secondary  endo- 
sperm '*  in  Gynmosporms,  and  fiie  endosperm  originally  so  called,  formed 
after  fertilization  by  the  division  of  the  secondary  nucleus  of  the  embryo- 
sac  in  Angiosperms. 

Formation  of  the  Duramen-t — ^Acoording  to  M.  E.  Mer,  the  heart- 
wood  or  duramen  is  distin^  shed  from  the  wood  of  the  peripheral 
region  (alburnum)  by  its  bemg  more  deeply  coloured,  and  by  several 
special  mdustrial  qualities.  The  duramen  is  often  very  apparent,  as  in 
the  oak,  chestnut,  iio,,  while  in  other  trees  this  region  is  either  indiistinct, 
or  its  dimensions  are  variable  and  its  boundaries  ill-defined.  In  some 
cases  the  existence  at  all  of  heart-wood  has  been  denied  (as  in  the  beech, 
maple,  fir-tree,  &c.),  the  wood  of  the  centre  and  of  the  periphery  pos- 
sessing, for  industrial  purposes,  almost  identical  qualities.  But  if  a  fresh 
section  be  examined  witii  care,  the  central  portion  will  be  found  to 
possess  a  deeper  tint,  especially  if  it  bo  taken  from  near  the  base  of  the 
tree. 

The  author  gives  the  following  as  the  principal  results  of  his 
researches  on  the  duramen. 

(1)  The  duramen  does  not  differ  from  sap-wood  either  in  structure 
or  in  more  advanced  lignification,  or  in  the  existence  of  a  colouring 
matter,  but  only  in  the  presence  of  a  quantity  of  tannin  or  in  some 
cases  of  tannin  and  resin. 

(2)  The  characters  which  distinguish  the  heart-wood  from  the  sap- 
wooa  always  exist,  although  the  extent  may  vary. 

♦  Journ.  of  Bot.,  xxvi.  (1888)  pp.  87-9. 

t  Boll.  Soo.  Bot  France,  xxxi?.  (1887)  pp.  341-63. 
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(3)  The  tannm  which  is  found  in  the  heart-wood  appears  to  be 
formed  by  the  transformation  of  starch. 

(4)  Whenever  an  accumulation  of  starch  is  found  in  a  woody  tissue, 
it  is  either  because  the  migration  of  this  substance  has  been  stopped,  or 
because  there  is  in  the  tisrae  an  excess  in  quantity  beyond  the  use  that 
can  be  made  of  it. 

(5^  Tannin  oxidizes  on  contact  with  air,  and  the  colour  is  deepened. 
(6)  This  oxidation  of  the  tannin  contained  in  the  wood  proceeds 
spontaneously,  following  the  growth  in  age  of  the  tree. 

Diaphragms  in  the  Air-canals  of  the  Boot*  —  M.  0.  Sauvageau 
states  that  yascular  plants  which  live  in  damp  places  or  in  water  nearly 
always  possess  air-canals  intercepted  by  transverse  diaphragms  situated 
in  the  middle  region  of  the  cortex ;  only,  until  the  present  time,  the  air- 
canals  of  the  root  were  supposed  to  be  destitute  of  tiiese  diaphragms. 

In  the  course  of  a  series  of  researches  on  the  comparative  anatomy  of 
aquatic  plants,  the  author  found,  in  the  root  of  Hydrocharis  morsua-ranee^ 
diaphragms  similar  to  those  in  other  parts  of  the  plant.  The  lacunsB  or 
air-canals  are  parallel  to  one  another  throughout  the  length  of  the  root ; 
the  diaphragms,  which  can  be  seen  in  either  a  transverse  or  longitudinal 
section,  are  sometimes  oblique  to  the  direction  of  the  root,  but  more  often 
they  are  at  right  angles  to  it. 

Oil-passages  in  the  Boots  of  Compo8it8i.t — Herr  Triebel  finds  oil- 
passages  in  the  roots  of  thirty-one  species  of  OompositsB  examined 
belonging  to  the  groups  Oynare»  and  Badiatsd.  They  are  always  of 
Bchizogenous  origin,  resulting  from  tangential  division  of  the  endoderm, 
with  which  they  usually  continue  in  direct  contact.  In  Inula  Helenium 
similar  structures  occur  in  the  middle  of  the  root. 

Effects  produced  bv  the  Annular  Decortication  of  Tree84 — M.  H. 
Lecomte  states  that  the  annular  decortication  of  trees  brings  about 
several  important  changes  in  the  manner  of  growth.  The  stem,  the 
leaves,  and  the  fruit  are  made  by  this  mutilation  the  seat  of  an  ex- 
aggerated development ;  the  liber  also  grows  more  strongly  in  proportion 
to  the  other  tissues,  and  there  can  be  no  doubt  that  decortication,  while 
suspending  the  passage  of  substances  elaborated  in  the  green  organs, 
produces  hypertrophy  of  the  upper  parts,  and  causes  an  arrest  in  the 
development  of  organs  situated  below  the  mutilation. 

Systematic  Value  of  the  Perforation  in  the  Walls  of  Vessels-f — 
Dr.  Holereder  discusses  the  value  of  the  different  modes  of  perforation  of 
the  walls  of  true  vessels  and  of  tracheides  from  a  systematic  and 
phylogenetic  point  of  view. 

The  trachd[des  of  the  Yascular  Cryptogams  exhibit  what  must  be 
regarded  as  the  primary  type  of  perforation,  viz.  that  with  scalariform 
pits.  True  vessels  occur  only  in  a  few  isolated  cases  in  Yascular 
Ciyptogams.  In  Gymnosperms  they  are  confined  to  a  single  order,  the 
Gnetacesd.  In  almost  aU  Ooniferfo  and  in  CycadeaB,  the  xylem  consists 
entirely  of  tracheides;   the  medullary  rays  and  the  phloem  of  the 

*  Ck>mpt68  Bendus,  cvL  (1888)  pp.  78-9. 

t  Nov.  Act  K.  Leop.-Garol.  Akad.,  1.  (1887)  82  pp.  See  Boi  Centralbl.,  xxxiiL 
(1888)  p.  201. 

X  Morof  a  Journ.  de  Bot.,  1.  (1887)  pp.  266-70,  278-8. 

f  Bot.  Yer.  MOQchen,  March  21,  1887.  See  Bot  Oentialbl.,  xxxiii.  (1888) 
p.  315. 
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yasonlar  bundles  of  proflenchymatons  and  parenchymatous  cells.  In 
some  Coniferffi  bordered  pits  occnr  in  the  parenchyma  of  the  mednUary 
rays,  which  is  never  the  case  with  Dicotyledons.  The  true  vessels  of 
the  Gnetacesd  are  constant  in  all  the  three  genera,  Ephedra^  Gnetum^  and 
Wetwitichia  ;  the  perforation  of  the  wall  is  in  the  form  of  circular  pores, 
arranged  in  one  or  two  rows;  in  Onetum  scalariform  and  elliptical 
perforations  also  occur. 

In  Monocotyledons  we  find  simple  and  scalariform  perforationB.  In 
Dicotyledons,  simple  perforation  preponderates  greatly  in  comparison 
with  the  scalariform;  this  latter  is  ezclosiyely  characteristic  only  of 
some  small  fiunilies,  such  as  the  Hamamelideas. 

Anatomy  of  the  Leaf-stalk.  * —  Herr  C.  Plitt  has  examined  the 
structure  of  the  leaf-stalk  in  283  plants  belonging  to  thirty  different 
families,  with  the  view  of  establishing  whether  it  can  be  used  for 
purposes  of  classification ;  but  the  results  are  chiefly  negative. 

The  configuration  of  the  vascular  bundles  of  the  petiole  may  be 
either  symmetrical  or  unsymmetrical ;  and  in  the  former  case  the 
bundles  form  either  a  closed  or  an  open  system ;  and  of  both  these  a 
number  of  variations  occur.  In  the  open  system  the  line  of  symmetry 
bisects  the  central  bundle,  which  is  o^en  much  larger  than  the  others. 
The  closed  system  may  exist  either  as  a  central  ring  of  distinct  bundles, 
or  as  a  central  fibrovascular  mass  with  compact  xylem  and  closed 
cambium-ring. 

The  various  types  of  petiole  do  not  coincide  with  the  various  types 
of  stem. 

Permeability  of  the  Epidermis  of  Leayes  to  Oases-f— M.  L.  Mangin, 
as  the  reNsnlt  of  a  number  of  experiments,  comes  to  the  conclusion  thi^ — 

(1)  The  permeability  of  the  epidermis  of  aerial  leaves  is  very  limited, 
but  is  greater  for  plants  with  deciduous  than  with  non-deciduous  leaves. 

^2)  When  the  surfaces  are  unlike,  the  permeability  of  the  lower  sur&ce 
of  uie  leaf  is  greater  than  that  of  ^e  upper ;  it  may  be  no  more  than 
one-third  more,  but  may  be  five  times  as  much. 

(3)  The  permeability  of  the  epidermis  of  submerged  leaves  without 
stomata,  is  very  great,  and  may  be  as  much  as  twenty  times  that  of  the 
most  permeable  aerial  leaves. 

ri)  Where  the  surfaces  of  the  leaves  are  waa^,  the  permeabiliiy  is 
mucn  diminished  by  the  waxy  materiaL 

Epidermal  Besenroirs  for  Water.} — ^M.  J.  Yesque  adds  some  fresh 
ones  to  his  previous  observations  on  the  adaptation  of  the  epidermis  for 
the  storing  up  of  water.  This  was  shown  by  the  fiftct  that  when  the 
epidermal  cells  were  placed  in  nitric  acid  not  sufficiently  concentrated 
to  produce  plasmolysis  (2-3  per  cent.),  or  when  exposed  to  excess  of 
transpiration  over  absorption  of  water,  they  decreased  in  volume.  The 
plants  in  which  this  was  found  to  take  place  were  Xrt2ttfiii  eandtdum^ 
Tropmolura  majusy  ClemcUU  VUaBxity  Euonymua  japonicuBy  Prunus  Lamro- 
ceroBttSy  and  others. 

*  Plitt,  C, '  Beitr.  s.  vergleioh.  Anat.  d.  Blattstieles  d.  DikotyledoDeQ,'52  pp.  and 
1  pL,  Marburg,  1886.    Bee  Natarforsoher,  xxL  (1888)  p.  90. 

t  Comptee  EendtiB,  ovL  (1888)  pp.  771-4. 

X  Ann.  Agrohom.,  xii  pp.  497-521.  See  Bot.  Oentralbl.,  xxxiiL  (1888)  p  137. 
Cf.  this  Journal,  1887,  p.  261. 
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ComparatiTe  Anatomy  of  AmbrosiaoesB  and  Senecioidesd.*  —  The 
examination  of  a  large  nmnber  of  species  belonging  to  these  families 
leads  Herr  H.  Hildeforandt  to  the  conclusion  that  a  great  many  nearly 
related  species  can  be  clearly  and  sharply  distinguished  by  their 
anatomicfJ  structure.  Points  of  anatomical  structure  may  therefore  be 
used  for  purposes  of  classification ;  but  the  divisions  thus  established  do 
not  coincide  with  those  founded  on  morphological  characters.  Many 
species  have  an  altogether  abnormal  structure ;  thus  Bhynchopsidium  and 
Leyssera  resemble  Cruciferce. 

Anatomy  of  MarcgTaviacesB.t — In  an  account  of  the  anatomical 
structure  of  this  natural  order,  Herr  O.  Juel  states  that  sclerides,  either 
isolated  or  associated  in  groups,  occur  commonly  in  the  parenchymatous 
tissue.  The  order  is  distinguished  by  its  dimorphic  branches,  erect 
fertile,  and  creeping  sterile.  The  larger  leaves  have  no  stomata,  while 
the  smaller  leaves  have  stomata  on  both  surfaces ;  in  the  larger  leaves 
the  chlorophyll-grains  have  a  diameter  of  5-9  fi ;  in  the  smaller  leaves 
they  are  about  20  fi  long  and  10  fi  broad.  The  ovules  are  very  small, 
widi  two  integuments,  of  which  the  inner  one  projects  far  beyond  the 
other,  the  apex  emerging  almost  unchanged  outside  the  testa  of  the  ripe 
seed. 

(4)  Struotnre  of  Organs. 

YegetatlTe  Organs  of  Brasenia  peltata.^ — Mr.  J.  Schrenk  describes 
the  structure  of  the  vegetative  organs  of  Brasenia  peliata  Pursh.,  a  plant 
belonging  to  the  natural  order  NympJmacea.  What  is  described  in  the 
manuals  as  the  creeping  rootstock  is  really  a  system  of  runners  that 
proceed  from  the  rhizome  proper.  The  secondary  roots  arising  at  the 
nodes  are  long  and  slender ;  at  the  tip  of  each  rootlet  there  is  a  sheath 
or  case  which  looks  exactly  like  the  finger  of  a  glove;  it  consists  of  a 
single  layer  of  elongated  oblong  cells,  forming  a  distinct  firm  mem- 
brane with  an  unbroken  smooth  rim.  There  is  a  central  very  thin 
plerome  surrounded  by  thin-walled  endoderm  cells;  the  other  root- 
tissues  are  very  loose,  with  large  intercellular  canals,  and  a  thin  epider- 
mis. In  the  stem  the  central  portion  is  invariably  occupied  by  two 
fibrovascular  or  mestome  bundles.  The  two  mestome  bundles  are 
separated  by  parenchymatous  tissue,  and  groups  of  intercellular  canals. 

The  leaf  is  thick,  oval,  and  peltate,  and  has  at  most  twenty  principal 
veins,  converging  at  the  centre  over  the  petiole.  The  cells  of  the  upper 
epidermis  have  a  peculiar  structure  ;  they  are  two  or  three  times  as  high 
as  they  are  broad.  The  palisade-tissue  underneath  the  epidermis  is 
compiled  of  two  or  three,  sometimes  even  four  tiers  of  cylindrical, 
narrow  cells,  with  numerous  airnspaces  between  them,  and  containing,  on 
their  vertical  walls,  large  chlorophyll-grains.  If  the  epidermis  of  parts 
of  this  plant  whidi  are  in  contact  with  water  be  examined,  it  will  be 
found  to  be  thickly  beset  with  hairs.  The  hairs  are  all  unicellular,  but 
vary  much  in  size  and  shape ;  some  divide  into  two  equal  or  unequal 
branches ;  others  again  expand  horizontally  in  the  upper  portion.  By 
these  hairs  a  mucilage  peculiar  to  Brasenia  is  produced. 

The  author  gives  the  results  of  a  series  of  experiments  with  various 

*  Hildebrandt,  H.,  '  Beitr.  z.  vergleich.  Anatomie  der  Ambroeiaceen  n.  Sone- 
oioideen,'  52  pp.  and  1  pi.,  Marburg,  1887. 

t  Bot.  Sallsk.  Stockholm,  Feb.  16,  1887.  See  Bot.  Centralbl..  xxxiii.  (1888) 
p.  27.  X  Bull.  Torrey  Bot  Club,  xv.  (1888)  pp.  29-47  (2  pla.). 
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i^agents  which  he  made  in  order  to  Mcertoin  the  Btmctnre  of  ihe  haazB, 
and  the  natore  of  the  80cretion« 

Formation  of  Boots  in  LoranthaeesB.* — ^Dr.  G.  ▼.  Tnbenf  has  ex- 
amined the  Btmctnre  and  mode  of  formation  of  the  roots  in  serend 
exotic  species  of  Loranthaceso,  viz. : — ArcetUhobium  Ikmglani^  parasitio 
on  Pseudottuga  Dauglaaii,  and  A.  americanum  on  Pinua  Murrayana  in 
America ;  Viamm  Kaempferi  on  Ptnus  densiflora  in  Japan ;  F.  artictdatum 
on  Ligu8tmfn  japamcumy  and  Loranti^ua  longiflormg  from  India. 

The  species  of  Arceu^kobium  have  cortical  roots,  with  layers,  bnt  with- 
out the  regularity  of  structure  and  arrangement  of  the  layers  on  the 
cortical  roots  of  de  mistletoe.  They  cause  not  only  a  hypertrophy,  but 
also  a  ^  witch-broom  "  formation,  which  is  exceedingly  destructiye  to  the 
Douglas  pine.  Viacum  articuUiimm  has  only  a  single  root-disc,  which 
grows  in  the  cambium  region  of  the  host,  interposing  like  a  shell 
between  the  wood  and  the  bast  F.  Kaempferi  and  Loranlhus  longijlanm 
twine  round  the  host,  and  put  out  roots  which  penetrate  the  bark  into 
the  wood.  Loranthua  has  only  a  single  growing  point  to  the  root^  while 
the  root  of  F.  Kaempferi  branches  in  the  cambium  region  of  ihe  host  like 
a  many-fingered  ha^d.  The  roots  grow  with  great  rapidity,  spreading 
over  a  large  space  of  wood  in  the  course  of  a  year,  and  putting  out 
numerous  kteral  branches,  which  penetrate  successiyely  into  all  the 
subsequent  annual  rings  of  wood. 

Eoot-hairs  of  the  BhinantheSB-t — ^M.  Lederc  du  Sablon,  haying  ex- 
amined the  roots  of  Melampyrum  pratefiee,  which  have  been  developed  in 
a  humid  atmosphere,  determined  the  existence  of  numerous  haurs  of  very 
different  dimensions;  some  the  length  of  ordinary  root-hairs,  others 
much  shorter,  others  again  developed  as  small  papill».  In  Mdav^pyrwm 
the  parasitism  has  not  done  away  with  the  normal  organs  of  absorption. 

Hycodomatia  in  the  Boots  of  Papilionace».$— Herr  A.  N.  Lnnd- 
8tr5m  accepts  generally  Woronin's  interpretation  of  the  swellings  on  the 
roots  of  PapilionacesB,  that  they  are  caused  by  substances  of  a  fungoid 
nature,  which  develope  a  kind  of  symbiosis  advantageous  to  the  plant  in 
eausing  these  structures  to  become  reservoirs  of  food  material.  The 
tendency  to  produce  these  structures  may,  he  thinks,  become  hereditary. 

In  specimens  examined  of  Trifolium  repens^  he  finds  in  the  cells  large 
numbers  of  active  **  bacteroids" ;  the  number  of  these  and  the  quantity 
of  starch  in  the  cell  appear  to  be  in  inverse  proportion  to  one  another. 
They  seem,  in  fact,  to  derive  their  sustenance  from  the  starch-grains. 
The  bacteroids  are  verjr  transparent,  not  refringent,  and  are  coloured  a 
light  yellow  by  chlor-zmc-iodide.  The  author  considers  that  their  very 
active  movements  cannot  be  due  to  molecular  motion.  They  vary  gxeEUly 
in  size,  and  become  gradually  more  and  more  granular.  Attempts  to 
produce  germination  had  negative  results. 

Morphology  of  ITnderground  Stems.S— According  to  a  number  <tf 
observations  made  by  Herr  T.  Bruck  on   both  Monocotyledons  and 

•  Bot.  Yer.  Munohen,  Maitsb  21,  1887.  8ee  Bot  GentralbL,  xxxiiL  (1888> 
p,346. 

t  Bull.  Soo.  Bot.  France,  zzxv.  (1888)  pp.  81-2.    Cf.  this  Jonma],  anU,  p.  250. 

X  Natunr.  Students'allak.  Upsala,  Apru  28,  1887.  See  Bot  Centialbl.,  xxxiii 
(1888)  pp.  159  and  185  (1  pi.).    Cf.  this  Jonmal.  ante,  p.  251. 

§  Brogr,  d.  grieoh.-orlental.  Ober-Bealsohnle  in  (jzemowits,  1885,  14  im.  and 
5  pis.    See  Boi  GentralbL,  xxxiii.  (1888)  p.  168. 
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Dicotjledons,  there  is  not  in  nature  any  sharp  dividing  line  between 
the  different  kinds  of  underground  stem  described  as  bulb,  tuber,  root- 
etook  (rhisome),  <fec.  Thej  pass  into  one  another  through  a  number  of 
intermediate  forms  which  it  is  difficult  to  classify. 

Aerial  Stems.* — ^M.  L.  Flot  makes  the  following  observations  on  the 
aerial  stems  of  certain  plants : — {Ajuga  reptans,  Linaria  spuria^  Vinca 
minor).  The  endoderm  is  more  developed  in  horizontal  stems.  The 
fibrovascular  bundles  either  early  form  a  continuous  arc,  or  their  indi- 
viduality disappears  almost  completely.  The  thickness  of  this  arc  is 
always  more  considerable  than  the  corresponding  part  in  vertical  stems. 
The  pith  is  less  developed  in  horizontal  stems*  These  facts  entirely 
accord  with  those  that  have  been  described  by  M.  Costantin.f  The 
author,  in  conclusion,  asks  if  it  is  not  remarkable  that  absolutely  com- 
parable stems,  living  in  the  same  surrouDdings,  should  have  a  different 
structure  following  the  influence  of  geotropism  ? 

Anatomy  of  Annual  Branches  and  Inflorescences.  X — According  to 
Herr  J.  Trautwein,  thero  are  no  less  than  four  distinct  currents  in  a 
plant  at  the  time  of  the  unfolding  of  the  leaves  and  flowers.  The  first 
carries  up  through  the  zylem  the  water  and  all  inorganic  substances 
dissolved  in  it.  The  second,  the  soft  bast,  is  the  medium  for  the  trans- 
port of  the  nitrogenous  substances  or  albuminoids.  The  third  current, 
which  conducts  carbohydrates  and  oils,  takes  place  chiefly  through  the 
cortical  parenchyma.  The  author  discusses  in  detail  the  relative  de- 
velopment of  the  tissues  through  which  these  currents  pass  in  the 
various  portions  of  an  annual  stem.  The  general  result  of  his  observa- 
tions is  that  all  variations  in  the  anatomical  structure  of  the  axial  parts 
of  plants  are  dependent  solely  on  their  usefulness  and  adaptability  for 
the  advantage  of  the  organ  in  question.  It  is  in  this  way  that  the  flower 
acts  on  the  axis  which  supports  it. 

Stnietare  of  the  Leaves  of  certain  of  the  Conifersd.f— M.  A.  Daguil- 
lon  calls  attention  to  the  well-known  fe^t  that  in  many  of  the  Coniferaa 
the  leaves  inserted  on  the  principal  stem  are  different  in  appearance  and 
in  form  from  those  borne  by  the  lateral  branches.  The  author  has 
endeavoured  to  ascertain  whether  this  external  dimorphism  corre- 
sponds to  any  difference  of  structure.  In  Picea  egDcdsa  the  chief 
difference  between  the  stem-leaves  and  the  branch-leaves  is  that  the 
latter  are  very  mach  more  flattened.  The  endoderm  in  the  stem-leaves 
of  this  tree  is  composed  of  twenty-two  cells,  while  in  branch-leaves 
there  are  only  sixteen.  The  liber  and  coigunctive  parenchyma  of  the 
vein  of  the  leaf  are  also  represented  by  fewer  elements  in  the  branch- 
leaves. 

ComparatlTe  Morphology  of  the  Flower,  jj— From  the  examination  of 
flowers  belonging  to  a  large  number  of  natural  orders,  Herr  E.  Schumann 
defends  the  older  view  that  all  the  whorls  of  plants  are  foliar  organs ;  all 
tiie  known  facts  being  reconcileable  with  this  theory,  which  is  also 
simpler  ^n  any  other  that  has  been  proposed.    He  also  adheres  to  the 

*  Bull.  Soo.  Bot  Franoe,  xxzv.  (1888)  pp.  54-6. 
t  Cf.  this  Journal,  1884,  p.  252. 

X  Trautwein,  J.,  *Ueb.  Anatomie  einj&hriger  Zweige   a.  BlQtenBtandachten,' 
40  pp.,  Halle,  1885.    See  Bot  Oentralbl.,  zxxiii.  (1888)  p.  201. 
§  Bull.  Boa  Bot  France,  xxx?.  (1888)  pp.  57-61. 
I  Prlngsheim's  Jahrb.  f.  Wi88.  Bot.,  zviit.  (1887)  pp.  183-93  (2  pis.). 
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theory  that  all  gamophylloas  whorls  are  the  result  of  coheeioDy  tlu^ 
cohesion  Bometimes  taking  place  in  a  very  rudimentary  condition  of  the 
organs.  It  may  take  placid  either  in  the  collateral  or  in  the  serial 
dipBction,  or  in  a  combination  of  the  two.  The  inferior  ovary  mnst  be 
regarded  as  resulting  from  the  serial  coalescence  of  the  members  of 
the  different  whorls.  If  it  is  an  axial  structure,  then  all  gamophyllous 
whorls  must  be  considered  to  be  tubular  differentiations  of  the  axi& 
All  placentas  are  organs  of  a  foliar  character. 

Size  and  Colour  of  Alpine  Flowers.* — From  observations  of  » 
large  number  of  Alpine  flowers,  Herr  R  Keller  has  c(»ne  to  the  conclu- 
sion that  their  larger  size  is  generally  comparative  only  to  the  size  of 
the  plant,  not  absolute ;  and  that  their  conspicuousness  is  due  to  the  in* 
tensity  and  other  peculiarities  of  their  colouring,  such  as  the  scarcity  of 
white  and  yellow  flowers  as  compared  to  red.  The  number  of  species  of 
insect  ia  not  less  than  at  low  levels,  but  the  number  of  individuals  is 
very  much  smaller,  and  the  favourable  time  for  visiting  flowers  shorter. 
The  greater  intensity  of  colour  of  the  flowers  is  partly  due  to  a  physical 
effect  of  light,  which  can  be  demonstrated  by  experiment. 

Trigger-hairs  of  the  Thistle-flower.t~Prof.  B.  D.  Halsted  describes 
the  structure  of  the  hairs  found  upon  the  filaments  of  the  stamens  of 
Cnicua  altimmus  Willd.  Each  trichome  consists  of  two  nearly  parallel 
cells,  which  extend  side  by  side  to  nearly  the  end  of  the  outgrowth. 
There  is  a  hyaline  outer  layer  common  to  the  two  cells. 

It  is  not  difficult  to  determine  the  origin  and  development  of  these 
twin-celled  hairs  if  the  filaments  are  taken  for  study  while  young.  The 
surfikce  IB  at  first  smooth ;  in  slightly  older  stamens  small  enlargements 
at  certain  places,  where  the  surfcice  cells  meet  end  to  end,  may  be  recog- 
nized. The  ends  of  these  two  cells  now  take  on  a  lateral  growth,  and 
soon  become  bent  at  right  angles  to  the  surface  of  the  filament. 

These  trichomes,  therefore,  originate  by  the  lateral  extension  of  the 
ends  of  two  adjoining  cells,  and  they  evidently  play  an  important  part  in 
the  movements  of  the  filaments. 

Ovules  of  Plantago.f — Prof.  H.  Baillon  corrects  previous  descriptions 
of  the  position  of  the  ovules  in  this  genns.  It  varies  remarkably  in  the 
different  species.  In  P.  cdpina  and  maritima  one  of  the  two  loculi 
incloses  a  single  ovule  at  the  upper  part  of  the  septum ;  the  other  con- 
tains two  at  the  base.  In  P.  mctxma  there  are  usually  two  ovules  in 
each  loculus  a  little  above  the  base.  In  P.  arahicay  Lagoptis,  mxcUHU^ 
CynopSyaristcUay  lanceolaia,a!id  Wehbii^  there  is  one  in  each  loculus  above 
the  middle.  In  P.  cortmopus  there  are  two  in  each  loculus,  or  four,  of 
which  two  are  imperfectly  developed,  or  three,  of  which  two  stand  lower 
than  the  others.  In  P.  subulaia  the  young  pistil  has  three  ovules  in  each 
loculus,  one  above  the  others  and  on  the  central  line,  the  other  two  lower 
and  lateral,  with  their  backs  turned  to  one  another.  In  P.  major  Uiere 
are  12-15  ovules  in  each  loculus,  or  sometimes  fewer,  pbu^  irregularly 
in  several  rows. 

♦  Keller,  R.,  *  Die  Biaten  alpiner  Pflanzen,  ihre  Groaae  u.  Farbenintenaitat,* 
86  pp.,  Basel,  1887. 

t  Bull  Torrey  Bot  Club,  X7.  (1888)  pp.  82-4  (2  figs). 

X  Bull.  Mens.  Soo.  Linn.  Paris,  1887.  p.  663.  Bee  Bot.  Centralbl.,  xxxiiL  (1888) 
p.  10. 
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Anatomy  and  Diseases  of  AurantiacesB.^^In  a  yery  exhanstiye 
moirograph  of  the  twelve  genera  which  constitate  the  Aarantiaceaa, 
Dr.  O.  Penzig  discnsses  the  morphology  of  the  various  organs,  the 
physiological  relationship  of  the  species,  the  fruits  and  the  organic  sab- 
stances  found  in  them — citric  acid,  an  ethereal  oil,  calcium  oxalate, 
hesperidin,  anrantiin,  mnrrayin,  saglein,  decnmanin,  and  limonin — and 
the  diseases  to  which  the  crop  is  subject. 

Of  parasitic  and  saprophytic  fungi  on  the  Aurantiacesd,  Dr.  Penzig 
enumerates  190,  of  which  12  belong  to  the  Hymenomycetes,  4  to  the 
Discomyoetes,  109  to  the  Pyrenomycetes,  56  to  the  Hyphomycetes,  and 
2  to  the  Phycomycetes.  There  are,  besides,  1  Myxomycete  and  12  sterile 
forms  of  mycelium. 

Morphology  and  Anatomy  of  Loa8aeeflD.t— Herr  M.  Qreinert  de- 
scribes the  peculiarities  of  this  order,  including  about  100  species, 
especially  in  relation  to  the  structure  of  the  seeds,  the  germination,  and 
the  nature  of  the  hairs.  The  embryo  is  always  elongated,  straight,  and 
placed  in  the  middle  of  the  endosperm.  The  cotyledons  are  flat  and 
plano-convex,  and  always  lie  with  their  flat  sides  in  contact.  The  endo- 
sperm always  contains  large  quantities  of  oil,  but  never  starch.  The 
very  characteristic  hairs  are  of  different  kinds :  unicellular  and  multi- 
cellular, glandular,  stinging,  sharp-pointed,  barbed,  and  silky.  The 
anatomy  of  the  stem  and  leaves  shows  a  great  uniformity  throughout  the 
order,  although  some  of  the  species  are  herbaceous  and  others  climbing. 

Polymorphism  attributed  to  certain  generic  groups.}  —  M.  F. 
Crepin  queries  whether  the  exceptional  polymorphism  which  is  attributed 
to  certain  genera  is  not  more  or  less  of  a  fallacy.  The  genera  Hieradum, 
Mentha,  Bvhu8,  and  Bosa  are  often  quoted  as  examples  of  groups  where 
excessive  polymorphism  exists,  but  these  genera  have  been  carefully 
studied  by  many  generations  of  botanists.  The  degree  of  polymorphism 
accorded  to  a  genus  varies  directly  in  proportion  to  the  amount  of  ana- 
lytical examination  which  has  been  devoted  to  the  species  and  varieties 
of  that  genus;  and  the  author  considers  that  the  exceptional  poly- 
morphism attributed  to  certain  genera,  and  the  stability  of  form  attributed 
to  certain  other  genera,  have  as  yet  not  been  8u£Bciently  proved. 

$,  Plly8iolOB7.§ 
(X)  Baproduotion  and  Oermination. 

Heterostylism  and  Self'fertilization.||— Herr  W.  Burck  finds  a 
transition  between  dimorphic  and  trimorphic  flowers  in  species  of  Cbn- 
narus  and  Averrhoa.  C,  Bcmkefuis  and  divenifoliua  are  dimorphic,  with 
rudiments  of  a  second  internal  whorl  of  stamens  which  do  not  produce 
pollen.  C.  falcaiua  is  trimorphic,  but  the  inner  whorl  of  stamens  has 
smaller  anthers  and  smaller  pollen-grains.    These  anthers  do  not  open, 

*  Penzig,  O.,  'Stndi  hot.  ragli  Agrnmi/  590  pp.  and  58  pla.,  Rome,  1887. 

t  *  Beitr.  z.  Kenntniss  d.  morph.  a.  anatom.  Verhaltnisse  der  Loasaoeen,'  58  pp. 
and  1  pL,  Freiburg  i.  B.,  1886.    See  Bot.  Gentralbl,  xzxiii.  (1888)  p.  204. 

J  CR.  Soo.  B.  Bot.  Belg.,  1888,  pp.  39-47. 

§  TbiB  aiibdivlBion  contains  (1)  Beprodnotion  and  Germination;  (2)  Nutrition 
and  Growth  (including  Moyements  of  Fluids) ;  (3)  Irritability ;  and  (4)  Ghemioal 
Changes  (including  Bespiration  and  Fermentation). 

II  Ann.  Jard.  Bot.  Buitenzorg,  vl  (1887).  See  Bot.  Centralbl.,  xxxiii.  (1888) 
p.  260. 
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and  the  speoies  is  therefore  fimotioiially  dimorphie.  In  Averrhoa  alflo 
the  dimorphic  is  deriyed  from  the  trimorphic  stmctnre  by  the  dia- 
appearftnoe  of  the  inner  row  of  stamens.  In  Bnbiaoes  and  other 
instances  it  appears  to  have  a  different  origin. 

Species  of  Catsia  have  been  described  by  H.  MWer  as  having  styles 
bending  either  to  the  right  or  left,  and  this  he  believed  to  be  a  contrivance 
for  promoting  cross-fertilization.  Herr  Borck  adduces  the  reasons  which 
have  led  him  to  an  opposite  conclusion,  that  ihe  arrangement  &voar8 
self-fertilization,  and  renders  cross-fertilization  almost  impossible. 

Fertilization  of  Calopogon  parvifloms.*— Mr.  0.  Bobertson  de- 
BoribcMS  the  fertilization  of  Calopogon  parviflorua  Lindl.,  very  common  in 
the  pine-barrens  of  Florida.  Small  bees  (Andrenidie),  approaching  the 
flower  in  front,  light  upon  the  crest,  when  the  labellmn  bends  suddenly, 
so  that  the  dorsal  sur&ce  of  the  insect  comes  down  upon  the  column. 
The  broad,  slightlv  upturned  wings  of  the  column  keep  the  body  frxnn 
passing  to  either  side,  and  so  require  it  to  slip  off  the  end.  In  doing  tiiis 
the  body  strikes  the  stigma,  and  becomes  smeared  with  viscid  matter. 
As  the  body  slips  off  the  end  of  the  column  the  exposed  ends  of  the 
pollinia  strike  the  part  which  is  smeared  with  viscid  matter  frtnn  the 
stigma,  and  the  pollinia  are  drawn  out  and  cemented  to  the  exact  spot 
which  struck  the  stigma  in  the  first  place.  When  the  insect  visits 
another  flower,  the  part  to  which  the  pollen  is  glued  comes  down  upon 
the  stigma. 

Pollination  of  Alpine  Plant8.t — ^Herr  0.  Lindman  describes  the  ccm- 
trivances  for  promoting  pollination  in  a  number  of  plants  from  the 
Scandinavian  Alps.  They  include  species  adapted  for  self-  and  others 
adapted  for  cross-pollination. 

Pollination  of  Silene  infiata.^ — ^Herr  P.  Magnus  has  observed  ^t, 
while  in  the  neighbourhood  of  Berlin  this  species  is  polygamous  and 
trioBcious  (the  hermaphrodite  plants  stronely  proterandrous),  at  high 
altitudes  near  Zermatt  it  is  always  gyno-dioecious,  with  inconspicuous 
female  and  more  conspicuous  proterandrous  hermaphrodite  flowers.  In 
the  latter  the  corolla  is  very  frdly  developed,  and  projects  far  out  of  the 
ventricose  calyx,  the  flowers  standing  on  long  stalks.  In  Hie  former  the 
corolla  scarcely  projects  beyond  the  calyx ;  we  rudimentary  stamens  are 
sometimes  petaloid.  All  ihe  plants  bore  well-developed  capsules  with 
seeds,  and  the  flowers  must  obviously  have  been  pollinated  by  the  agency 
of  insects. 

(8)  Nutrition  and  Ghrowth  (inolndinff  Xovementa  of  Zlnida). 

Physiological  Oxidation  in  the  Protoplasm.  §— Herr  W.  Detmer 
maintains  that  the  oxidation  of  difficultly  oxidizable  substances,  such  as 
sugar,  which  goes  on  in  every  living  ceU,  is  a  process  dependent  on  the 
vitality  of  the  protoplasm  in  the  living  ceU,  and  he  proposes  for  it  the 
term  "  physiological  oxidation."  In  dead  parts  of  plants  e:q>erimented 
on  immediately  alter  death,  he  flnds  that  no  respiration  or  combustion  of 
carbon  takes  place.    The  contrary  conclusion  of  Beinke  ||  he  attributes  to 

*  Bot.  Gazette,  xii.  (1887)  pp.  288-01. 

t  Bot.  Sallflk.  Stockholm,  May  4, 1887.     See  Bot.  Oentralbl.,  xxxiii  (1888)  p^  68. 
t  Ber.  Hauptvers.  Bot.  Ver.  Piav.    BrandenbuTg,  June  5,  1887.      See  Bot 
CoDtralbLlxxxiU.  (1888)  p.  186. 

§  Bot.  I[tg.,  xlvi.  (1888)  pp.  39-45.  g  See  this  Journal,  anie,  p.  88. 
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Ibe  hd  Quit  the  experiments  of  this  writer  extended  oyer  too  long  a 
period  after  the  death  of  the  parts  of  the  plant  in  question,  when  the  pro- 
duction of  carbonic  acid  has  set  in,  resulting  from  the  presence  of  bacteria 
or  ordinary  putrefaction. 

Assimilation  in  Plants  destitute  of  ChlorophylL^^HerrF.Hueppe 
has  determined  that  a  nitrifying  bacterium  which  presents  no  peculiarities 
in  the  spectroscope,  possesses  the  power  of  making  use  of  the  carbon  in 
carbon  dioxide  for  the  production  of  carbohydrates,  ammonium  carbonate 
being  broken  up  into  ammonia,  formic  aldehyd,  and  oxygen ;  the  oxygen 
thus  set  free  then,  in  the  nascent  condition,  oxidizing  the  ammonia  into 
nitric  acid,  and  causing  the  aldehyd  to  split  up  into  cellnloee  and  water. 
Whether  sugar  was  formed  in  the  first  place  was  not  determined. 

Synthesis  of  Albuminoids.! — ^M.  Chrapowitzki  caused  seedlings  of 
Phaiolu8f  iMpinui,  Pmwii,  Cucurbita^  HeUantkua,  CannahUy  Zea^  and 
Pintw,  to  use  up  the  whole  of  their  reserve  albuminoids  by  water-culture 
in  solutions  of  mineral  salts  containing  no  nitrogen.  If  then  trans- 
ferred to  anotiier  solution  containing  nitrates,  a  gradual  fresh  forma- 
tion of  albuminoids  may  be  observed  in  the  chlorophyll-grains,  com- 
mencing in  from  three  to  six  days.  The  author  condades  that  the 
chlorophyll-grains  are  the  seat  of  Qie  formation  not  only  of  the  carbo- 
hydrates, but  also  of  the  albuminoids. 

Belation  between  the  Heat  and  the  Carbonic  Acid  given  off  by 
Plants  in  Eospiration.}— Dr.  H.  Bodewald  has  attempted  to  investigate, 
by  means  of  cuoria  or  chambers  constructed  for  the  purpose,  the  amount 
of  heat  given  off  by  plants  in  the  process  of  respiration,  comparing  this 
with  the  quantity  of  carbonic  acid  eliminated.  The  objects  experimented 
on  were  ripening  apples  and  potatoes.  He  finds  that  always  by  far  the 
larger  part  of  the  energy  set  free  by  respiration  is  ^ven  off  in  the  form 
of  heat.  Supposing  the  whole  of  the  carbonic  acid  to  result  from  the 
combustion  of  Btar<£,  he  found  the  actual  quantity  of  heat  developed  to 
be  92-2  per  cent,  of  that  which  would  be  due  theoretically  to  the  con- 
sumption of  the  corresponding  amount  of  starch.  The  contrivances  by 
which  the  vitiation  of  the  results  through  errors  was  prevented  are 
described  in  detail.  The  loss  of  heat  from  transpiration  could  be  esti- 
mated from  the  loss  of  weight,  from  which  the  quantity  of  carbon  con- 
sumed in  respiration  must  be  deducted.  The  specific  heat  of  the  body 
experimented  on  was  determined  by  a  calorimeter  to  be  about  0  *  924. 
The  quantity  of  carbonic  acid  evolved  was  estimated  at  the  same  time 
in  all  the  experiments. 

Dnration  of  the  Apical  Growth  of  the  Leaf.  §  — ^Herr  P.  Sonntag 
discusses  the  correctness  of  the  view  that  axial  and  foliar  structures 
may  be  distinguished  from  one  another  by  the  difference  in  the  mode  of 
growth,  whether  basal  or  apical.  The  termination  of  apical  growth  may 
be  inferred  from  the  formation  of  hairs  on  the  growing  point,  and  from 
the  development  of  intercellular  spaces  in  the  apical  tissue. 

Among  Vascular  Cryptogams  we  find  that  in  most  ferns  apical  growth 
of  the  leaves  has  ceased  when  all  the  lateral  segments  have  been  formed, 

*  VersammL  Dentsch.  Natnrf.  a.  Aerzte,  Wiesbaden,  Sept.  21, 1887.  See  Boi 
GentralbL,  xxxiii  (1888)  p.  60. 

t  BolL  Acad.  Imp.  Soi.  Si  P^tenbonrg,  xzxii.  (1887)  pp.  96-a 

X  Pringsheim'B  Jahrb.  f.  Wise.  Bot.,  xviii.  (1887)  pp.  263-345  (1  pi.). 

§  Ibid.,  pp.  236-62  (1  pi.). 
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whioli  may  not  take  place  until  alter  the  foimation  of  the  basal  portion* 
To  this  there  are  some  striking  exoeptions  in  the  unlimited  apical  growth 
of  the  leayes  of  NepkrolepiB  and  of  some  Gleicheniacefld. 

The  CycadesB  exhibit  the  same  yariation  in  this  respect  as  ferns. 
Among  OonifiN*ee,  on  the  other  hand,  apical  growth  appears  always  to 
cease  at  a  very  early  period. 

In  Monocotyledons  the  apical  growth  of  the  leayes  is  in  general  very 
limited,  the  intercalary  growth  b^g  of  far  greater  importance. 

Among  Dicotyledons  three  distinguished  types  of  leaf-growth  may 
be  distinguished,  viz.: — (1)  Intercalary,  where  the  lateral  segments, 
whether  pinnae  or  teeth,  proceed  from  a  point  which  is  not  at  the  apex 
of  the  leaf;  the  apex  soon  passes  into  a  resting  condition,  the  growing 
point  lying  below  it ;  (2^  apical,  where  all  the  lateral  segments  of  the 
first  order  proceed  from  the  growing  apex ;  and  ^)  an  intermediate  type, 
partaking  of  the  characters  of  the  other  two.  To  the  first  type  belong 
the  leaves  of  the  greater  number  of  herbaoeous  and  woody  Dicotyledons. 
The  lateral  segments  may  arise  in  either  basipetal  or  basi^igal  succession. 
Of  the  second  type  the  most  striking  examples  are  the  UmbeUifersB,  most 
Legnmino88D  (except  the  AcaciesB  and  CaasalpinieaB),  and  some  Filices 
and  CycadeaB.  To  the  third  type  belong  tiie  leaves  of  a  large  number  of 
CompositaB. 

Influence  of  External  Forces  on  the  Form  of  Plants.* — ^Herr  F.  Noll 
discusses  the  question,  What  is  the  source  of  the  energy  which  deter- 
mines the  varying  growth  and  development  of  the  different  parts  of  a 
plant  ?  If  we  take  such  a  unicellular  organism  as  Caulerpa  and  Bryopsis^ 
the  different  parts  of  the  single  cell  are  differentiated  physiologically, 
but  not  anatomically,  since  it  is  possible,  by  reversing  the  position,  at 
once  to  convert  the  apex  of  the  "  stem  '*  into  a  "  root."  There  can  be 
here  no  protoplasm  peculiar  to  stem,  leaf,  or  root,  since  the  protoplasm, 
with  its  chromatophores  and  nuclei,  is  in  constant  motion  from  one  organ 
to  another,  and  cannot  therefore  determine  the  difference  in  the  nature 
of  the  irritability  of  the  different  organs.  This  power  must  reside  in  a 
substance  which  remains  permanently  attached  to  each  organ ;  and,  since 
it  cannot  be  referred  to  the  cell-wall,  it  must  belong  to  the  quiescent 
parietal  layer  of  protoplasm,  which  must  be  the  seat  of  the  properties  of 
geotropism  and  heliotropism.  The  same  argument  applies  also  to  the 
cells  of  the  higher  plants,  where  the  granular  protoplasm  is  in  constant 
varying  circulation  or  rotation,  the  parietal  utricle  alone  remaining  at 
rest.  The'  continuity  of  protoplasm  which  has  been  demonstrated  from 
cell  to  cell  is  a  continuity  of  this  active  parietal  homogeneous,  not 
granular,  protoplasm. 

Transpiration  as  a  Function  of  Living  Protoplasm.! — Bev.  G. 
Henslow  gives  the  results  of  numerous  experiments,  from  which  he  draws 
the  following  general  conclusions : — That  plants  which  do  not  possess 
chlorophyll  at  all  transpire  more  under  light  than  in  darkness,  but  ex- 
hibit slight,  but  not  very  appreciable,  differences  under  light  of  various 
colours.  Transpiration  appears  to  be  more  sensitive  to  increments  of 
temperature  than  to  colours,  and  perhaps  than  to  pure  white  light  itself. 
Etiolated  plants  still  show  some  slight  difference  due  to  coloured  rays. 

*  Yersamml.  Deutsoh.  Naturf.  u.  Aerzte,  WiesbadeD,  September  20, 1887.  See 
3ot  Centralbl.,  xxxiii.  (1888)  p.  29. 

t  Journ.  Linn.  Soo.  Lond.— But.,  xxiv.  (1888)  pp.  286-307. 
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In  both  oases  transpiration  is  a  function  of  living  colourless  proto- 
plasm, this  function,  however,  being  greatly  enhanced  by  the  presence 
of  chlorophyll. 

The  au&or  made  a  number  of  experiments  on  transpiration  in  a 
saturated  atmosphere,  selecting  Buxua  sempervirens^  lAguatrum  vulgare^ 
and  Eptlobium  hirautumy  to  represent  three  types  of  foliage.  The  result 
obtained  was  that,  as  long  as  the  plants  were  exposed  to  di£Pnsed  day- 
light they  continued  to  lose  weight,  although  the  atmosphere  was  appa- 
rently perfectly  saturated  all  the  time. 

Finally,  the  author  gives  the  details  of  some  experiments  on  evapora- 
tion in  a  saturated  atmosphere.  The  results  which  he  obtained  prove 
that  dead  saturated  substances  continue  to  evaporate,  notwithstanding 
that  tiie  atmosphere  in  which  they  are  suspended  is  apparently  saturated. 

(8)  IrrltabiUty. 

Contractility  of  the  Protoplasm  of  Certain  Cells.* — Mr.  W.  Gardiner 
describes  certain  experiments  made  upon  the  pulvinus  of  Mimosa  pudica. 
Transverse  and  longitudinal  sections  were  cut  under  an  aqueous  solution 
of  eosin,  and  it  was  found  that  the  dye  readily  penetrated  into  and 
stained  the  protoplasm  of  the  outer  cells  of  the  convex  side  of  the  pul- 
vinus ;  the  tract  of  cells  situated  towards  the  more  external  portion,  the 
seat  of  the  specially  irritable  tissue,  was  left  unstained.  Electrical 
experiments  with  the  pulvini  were  then  made.  The  wonderful  delicacy 
with  which  the  irritable  cells  of  the  pulvinus  at  once  reply  to  stimula- 
tion suggest  that  in  dealing  with  the  movements  of  the  pulvinus  of 
Mimosa  we  have  essentially  to  do  with  the  phenomenon  of  contractility. 
Experiments  were  then  made  with  an  organism  peculiarly  sensitive  to 
stimulation,  viz.  Mesocarpus  pleurocarpns. 

The  auUior  states  in  conclusion  that  there  can  be  no  doubt  that  the 
protoplasm  of  plant-cells,  like  that  of  animal-cells,  is  capable  of  active 
contraction,  and  he  believes  that  in  all  irritable  organs  tiie  movements 
are  brought  about  in  consequence  of  a  definite  contraction  of  the  proto- 
plasm of  the  irritable  cells,  and  that  during  such  contraction  some  of 
the  cell-sap  escapes  to  the  exterior. 

Movement  of  Leaf  of  Mimosa  pndica.t— Br.  8.  H.  Vines  has  at- 
tempted to  get  some  further  information  as  to  the  nature  of  the  mechanism 
of  the  movements  of  the  leaf  of  Mimosa  pudica.  Experiments  with 
atropin  on  the  main  pulvinus  resulted  in  showing  that  movement  of  the 
petiole  on  stimulation  becomes  gradually  less  and  less,  until  it  ceases 
altogether,  the  petiole  retaining  the  more  or  less  nearly  horizontal 
diurnal  position ;  with  the  leaflets  the  induced  movement  is  at  first  well 
marked,  and  they  readily  recover  the  expanded  position ;  but  gradually 
they  failed  to  expand  completely  after  stimulation,  and  at  last  remain 
completely  closed.  With  physostigmin  the  effect  on  the  main  pulvinus 
is  gradually  to  diminish  the  extent  of  recovery  after  stimulation,  until 
eventually  the  pulvinus  retains  the  position  characteristic  of  stimulation ; 
the  closing  movement  of  the  leaflets  becomes  less  and  less  marked,  until 
finally  they  make  no  movement  at  all,  but  remain  open. 

The  effect  of  atropin,  then,  is  that  of  darkness,  while  that  of  physo- 
stigmin is  that  of  light 

•  Proc.  Roy.  Soc..  xliii.  (1887)  pp.  177-81. 

t  Rep.  Brit.  Assoc.  Adv.  Sci.,  1887  (1888)  pp.  742-8. 
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The  author  oonolndes  that  it  is  the  xm)toplasm  which  is  the  active 
agent  in  the  moyement  of  the  leayes,  and  not  the  cell-wall  or  the  cell-sap. 
It  is  not  conceiyahle  that  the  physi(»d  properties  of  the  cell-wall,  or  the 
osmotic  properties  of  ihe  cell-sap,  shoola  he  affdcted  in  such  opposite 
ways  hy  these  alkaloids. 

In  the  course  of  these  ohservations  Dr.  Vines  noted  some  paints  in 
the  physiology  of  the  movements  of  the  leaves  of  Mimota  which  seem 
to  have  heen  hitherto  overlooked :  the  &11  of  the  petiole  is  in  no  case 
caused  hy  artificial  darkness  during  the  daytime,  hut  takes  place  only  in 
the  evening,  when  the  general  tension  diminishes ;  the  secondary  petioles 
are  likewise  una£fected  hy  darkness  during  the  daytime,  and  they  are 
sensitive  to  mechanical  stimulation  only  w^n  the  leaf  is  young. 

Oeotropism.* — Herr  W.  Saposhnikoff  defends  the  older  theory  of 
Knight  azid  Hofmeister,  of  the  passive  geotropic  curvature  of  roots^ 
against  the  new  theory  of  active  curvature.  Booto  from  which  the  apex  or 
heaviest  part  has  he^  removed,  are  geotropic  in  the  air,  hut  show  no 
curvature  in  water.  Microscopic  examinaticm  of  the  curved  portions  of 
roots  show  that  the  lower  part  of  the  cork-parenchyma  of  Uie  root  is 
thicker  than  the  upper  part.  In  the  root,  as  in  the  stem,  the  lower  part 
has  a  tendency  to  grow  more  rapidly  than  the  upper  part. 

y.  OenaraL 

Ceddium  of  Vematus  Capre8B.t — ^Herr  M.  W.  Beyerinck  states  Uiai 
the  galls  produced  on  various  species  of  willow  by  the  Tenthredineaa  may 
be  divided  into  two  groups,  one  having  a  globular  form  and  being  con- 
nected with  the  leaf  by  a  short  stalk,  we  other  forming  a  thickening  on 
botii  the  upper  and  under  side  of  the  lea£  To  the  former  group  belong 
the  cecidium  of  Nematua  vimindlU  on  SaUx  purpurea^  and  that  of 
N.  jpeduncuU  on  8.  aurita ;  to  the  latter  that  of  N.  Gaprem^  which  is 
most  common  on  8,  awygdaHna^  oZki,  and  fragUiB^  less  fiequent  on 
8.  hahyUnUea  and  pentandra. 

Nemaiua  Caprem  occurs  in  two  generations.  At  the  end  of  May  ihe 
small  saw-wasp  pierces  with  its  saw  the  young  leaves  in  the  terminal 
bud  of  8.  amygdalinay  making  a  triangular  puncture  in  which  the  egg  is 
laid,  and  the  orifice  is  closed  by  a  &op  of  mucilage  from  the  poison- 
bladder.  Hypertrophy  sets  up  immediately  in  all  the  tissues  of  the  leaf^ 
and  the  gall  attains  its  full  development  in  from  two  to  three  weeks. 
B^  the  end  of  June  the  larva  pierces  the  gall,  &lls  to  the  ground,  and 
spins  a  dark  brown  cocoon,  changing  into  a  nymph-pupa,  mun  whidi, 
in  August,  the  second  generation  proceeds  fully  developed.  This  also 
seeks  the  shoots  of  the  willow  in  which  to  lay  its  eggs ;  the  animal  goes 
through  the  same  changes,  but  the  cocoon  is  spun  within  the  giJl,  which 
falls  to  the  ground.  In  the  first  generation  the  males  are  entirely 
wanting,  and  are  very  rare  in  the  second.  Parthenogenesis  appears  to 
take  place  from  generation  to  generation  without  any  unfavourable  results. 

The  formation  of  the  gall  appears  to  be  caused  neither  by  the  egg, 
nor  by  the  larva,  but  by  the  action  of  the  drop  of  poison  injected  by  the 
insect  herself.  The  substance  which  produces  the  ^ill  is  not  an  ordinary 
albuminoid,  but  as  is  probably  the  case  also  with  all  galls,  it  has  all  the 
properties  of  a  ferment. 

*  Schrlft.  Moskauer  Univ.,  1887,  21  pp.  and  1  pi.  (BuBsiaii).  See  Bot.  Centralbl., 
xxxiii.  (1888)  p.  101.       t  Bot.  Ztg.,  xlvi.  (1888)  pp.  1-11, 17-28  (1  pi.  and  1  ^f;,). 
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B.    OBYPTOGAMIA. 

Alternation  of  Generations  in  Oreen  Plants.*— Mr.  J.  B.  Yaizey  is 
of  opinion  that  comparisong  of  the  life-histories  of  OoUocheste^  (Edogoniwn^ 
SphaeropUa^  Hydrcdictyon^  Pandorina,  Chara,  and  the  Fhriiem  with  ^t 
of  the  lowest  mosses  diow  that  in  all  these  forms  there  is  yirtnally  an 
alternation  of  generations.  In  the  lowest  forms  the  nK)rophore  genera- 
tion consists  of  a  simple  mass  of  cells  produced  bj  the  division  of  the 
oospore,  and  each  cell  becomes  a  spore  which  gives  rise  to  the  vegetative 
body  of  the  oophyte ;  in  FandorinOy  which  is  the  simplest  case,  the 
oospore  sometimes  gives  rise  directly  to  a  single  sexual  Pandonna 
coenobinm,  or  by  division  to  several  spores,  each  of  which  gives  rise  to  a 
sexual  Pandonna  coBnobium. 

It  is  suggested  that  alternation  of  generations  arose  from  poly- 
embryony ;  if  this  be  true,  the  sporophyte,  as  it  is  more  generally  known 
in  the  mosses  and  higher  plants,  is  a  new  body  originating  among  the 
higher  AlgsB  and  lower  Liverworts  not  genetically  connected  with  the 
sexual  body;  it  follows  that  the  tissues  of  the  sporophyte  cannot  be 
homologous  with  tiiose  of  the  oophyte,  though  they  may  be  analogous.   , 

Thallophytes  in  Medicinal  Solutions.! — Mr.  B.  O.  Ecdes  states 
that  most  educated  pharmacists  are  aware  of  the  fsict  that  aqueous 
supplies  of  medicine  are  sulrject  to  pollution  during  warm  weather,  even 
if  prepared  with  what  is  ordinarily  considered  scrupulous  care  as  to 
cleanliness.  Unidentified  forms  of  oryptogamic  vegetation  develope 
therein  from  spores  supplied  by  the  air,  water,  drug,  or  vessel.  The 
author  examined  various  preparation&  In  a  sample  of  infected  dilute* 
phosphoric  acid,  long,  branching,  obscurely  jointed  filaments  were  the 
most  conspicuous  tiling  in  sight.  A  closer  inspection  revealed  the 
presence  of  living  micrococci,  and  of  somewhat  larger  bacteria,  probably 
Bacterium  lermo.  In  cinnamon  water  only  bacteorial  forms  were  seen, 
and  these  evidently  decompose  the  essential  oil.  In  sulpho-cyanate  of 
potassium,  carbonate  of  barium,  and  phosphate  of  sodium,  organisms 
containing  chlorophyll  appear.  In  solutions  of  the  salts  of  morphia  the 
long  stringy  masses  that  invade  other  solutions  of  alkaloidal  salts  seldom, 
if  ever,  appear.  Only  motile  bacteria  and  undetermined  bacilli  were 
developed. 

Cryptogamia  Vasoularia. 

Development  of  the  Sporangium  of  Polypodiaoefle.t  —  Dr.  J. 
Eiindig  has  investigated  the  history  of  the  development  of  the  sporangium 
in  several  species  of  Polypodiacead.  He  finds  Polypodium  vulgare  to 
differ  from  all  other  members  of  the  order  in  the  first  division-wall  in 
the  epidermal  cell  which  ultimately  developes  into  the  sporangium  being 
transverse ;  in  all  the  other  species  exalhined  it  is  oblique. 

Paraphyses  of  two  dififorent  kinds  occur  in  the  PolypodiaceaB :— (1) 
they  spring  from  the  surface  of  the  receptacle  among  the  sporangia,  agree- 
ing in  their  structure  altogether  with  the  trichomes  on  the  under  surface 
of  the  leaf;  (2)  from  the  stalk  of  the  sporangium.  In  several  species  of 
Aspidiumy  e.  g.  A.  FilioD^maa,  each  sporangium  bears  one  such  paraphysis ; 
wMle  in  some  other  species  several  spring  from  each  sporangiumnstalk, 

♦  Eep.  Brit  A«Boo.  Adv.  Sd.,  1887  (1888)  pp.  771-2. 
t  Joura.  New  York  Micr.  Soo.,  iv.  (1888)  pp.  19-28. 


X  Uedwigia,  xx?iiL  (1888)  pp.  1 


V.  (1888)  pp.  J 
-lldpl.). 
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when  they  are  always  coiiBiderably  smaUer.  They  are  often  swollen 
and  glandular  at  the  apex,  and  may  serve  both  aa  secretory  and  as 
protective  organs.  The  view  that  these  paraphyses  are  mdiimentary 
sporangia  is  confirmed  by  the  facts  that  they  are  sometimes  fonnd 
divided  in  the  same  way  as  tme  sporangia,  that  in  Aapidium  Sieboldii 
the  sporangia  are  normally  branched,  and  that  in  this  species  the 
paraphysis  has  been  found  replaced  by  a  sporanginm. 

The  origin  and  development  of  ihe  sporangium  agrees  with  that  of 
the  PolypoSaceaa  in  all  essential  points  in  the  OyatheacesB,  Schizasaceee, 
OleicheniaceiB,  and  Hymenophyllaoeas. 

Stomata  and  Ligules  of  Selaginella.* — Prof.  W.  R  M*Nab  reports 
that  he  lately  exhibited  leaves  of  Selaginella  denaa  and  8,  PauUeri,  low- 
ing a  triple  series  of  stomata  developed  along  each  margin.  In  leaves  of 
seedling  plants  of  &  Krau88%ana  the  peculiar  marginal  stomata  were  also 
found  to  be  present ;  they  form  throe  rows,  one  on  the  actual  edge  of 
the  leaf,  one  on  the  upper,  and  one  on  the  lower  side ;  and  in  these  three 
species  the  elongated  sclerous  cells  which  are  often  found  on  ihe  margin 
of  the  leaf  are  wanting.  The  marginal  stomata  are  easily  demonstrated 
by  carbolic  acid,  whidi  reiiders  the  whole  part  exceedingly  transparent. 
In  such  preparations  the  course  of  the  fibrovascular  bundles  can  be 
easily  traced,  and  the  relation  of  the  ligule  to  the  bundle  clearly  made 
out     The  author  suggests  that  the  ligule  is  an  organ  of  absorption. 

Muacinesd. 

Anatomy  and  Development  of  the  Sporogonium  of  Mosses-f— 
Mr.  J.  B.  Vaizey  holds  that  the  Muscinesd  are  not  separated  from  the 
Yasculares  by  so  great  a  gap  as  has  been  usually  supposed. 

The  Polytrichaceee  are  a  favourable  group  for  the  examination  of  the 
structure  of  the  sporogonium,  as  they  are  easily  obtained,  and  their 
large  size  makes  the  examination  of  minute  structure  in  Uiem  easier 
than  in  most  of  the  other  common  orders  of  Musci.  The  author 
summarizes  his  conclusions  as  follows : — 

(1)  The  tissues  of  the  central  strand  in  the  cases  investigated 
consist  of  two  kinds,  the  leptophloem  whose  function  is  inferred  on 
anatomical  grounds  to  be  similar  to  that  of  the  phloem  of  Vascular 
Plants,  and  tiie  leptoxylem,  the  function  of  which  was  originally  inferred 
on  anatomical  grounds,  but  has  lately,  by  direct  experiment,  been  deter- 
mined to  be  that  of  conducting  the  transpiration  current  up  the  seta. 

(2)  The  apophysis  of  the  sporogonium  of  the  Polytrichacee  is  an 
organ  for  assimilating  and  absorbing  gases,  and  that  transpiration  takes 
place  from  it  must  be  evident  from  its  anatomy ;  and  it  is  in  this  respect 
similar  to  the  leaves  of  vascular  plants. 

(3)  The  foot  (the  portion  of  the  sporogonium  placed  within  the 
vaginula)  is  the  organ  of  absorption  of  fluids,  although  it  does  not 
present  the  ordinary  form  of  a  root,  as  it  does  not  show  any  sign  of 
endogenous  structure. 

The  author  suggests  that  the  root  of  PhyUogloasum  may  form  a 
connecting  link  between  the  foot  of  the  Muscineo  and  the  root  of  the 
Yasculares. 

♦  Rep.  Brit  A880C.  Adv.  ScL,  1887  (1888)  pp.  743-4. 

t  Joum.  Linn.  Soc.  Load.— Bot.,  xxiv.  (1888)  pp  1262-85  (4  pla.).      Of.  this 
JoutdaI,  ante,  p.  91. 
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Internal  Peristome  of  Mosses.* — ^M.  Philibert  continues  his  studies 
on  the  structure  of  the  peristome.  He  states  that  the  internal  peristome 
is  always  constructed  on  one  general  plan,  except  in  the  Funariaceaa ; 
nevertheless  in  the  various  genera,  and  even  between  the  species,  certain 
differences  in  its  structure  exist.  The  dorsal  network  is  always  the 
same,  although  more  or  less  apparent ;  but  the  meshes  of  the  ventral 
network  vary  in  number  and  form.  This  form  is  usually  more  or  less 
trapezoidal,  but  they  are  often  pentagonal  or  hexagonal.  The  number 
of  rows  corresponding  to  each  of  the  teeth  is  also  very  variable;  in 
the  genus  Mnium  there  are  four  or  five,  while  in  most  of  the  Hypnaceaa 
there  are  only  three  or  four.  Other  differences  result  from  the  entire 
absence  or  from  the  feeble  dimensions  of  certain  elements  in  the  normal 
structure.  The  author  then  describes  in  detail  the  structure  of  the 
internal  peristome  as  found  in  the  MeesesB.  In  this  group  of  mosses  the 
peristome  has  exactly  the  same  origin  as  in  Mnium  and  Bryum,  and  its 
elements  are  disposed  on  the  same  plan ;  but  a  difference  in  appearance 
is  caused  by  the  inequality  of  the  thickening  of  the  primitive  elements. 

Antherozooids  of  Hepaticse.f — M.  Leclerc  du  Sablon  has  investigated 
the  development  of  the  antherozooids  of  HepaticaB  in  Metzgeria  furcata, 
BaduJa  comjplanata^  FruUania  dilatata,  and  Alicularia  scalarta.  They 
are  formed  at  once  from  the  nucleus  and  from  the  protoplasm  of  the 
mother-cell.  The  body  of  the  antherozooid  does  not  correspond  solely 
to  the  nucleus  of  the  mother-cell,  but  to  nucleus  plus  protoplasm.  There 
is  a  change  in  properties  and  structure.  The  body  of  the  antherozooid 
is  more  refractive  and  more  homogeneous  than  the  protoplasm  of  the 
nucleus,  and  is  less  susceptible  to  staining,  especially  at  the  climax  of 
its  formation.  The  mbther^^ell  undergoes  a  total  renovation  in  forming 
the  antherozooid. 

Oharacesd. 

American  CharacesB.}— The  first  part  of  Dr.  T.  F.  Allen's  mono- 
graph of  American  Characese  is  occupied  by  an  Introduction,  Morphology, 
and  Classification.  A  complete  account  is  given  of  the  structure  and 
development  of  the  various  organs,  vegetative  and  reproductive,  illustrated 
by  very  numerous  and  well-executed  woodcuts.  For  the  female  organ 
before  fertilization  the  term  *' sporophydium "  is  proposed,  its  cellular 
envelope  being  termed  the  "  sporostegium."  A  clavis  follows  of  all  the 
American  species  l)elonging  to  the  genera  Nitella  (79),  Tolypella  (13), 
LychnothamnuB  (3),  and  Chara  (62).  Lamproihamnus  does  not  occur 
in  America. 

With  regard  to  the  species  described  as  TolypeUa  Macounii^^  Dr. 
Allen  now  ||  regards  it  as  a  Nitella, 

AlffSd. 
Attachment-organ  of  Algse.f — Dr.  H.  F.  O.  Stroemfelt  calls  atten- 
tion to  the  different  modes  of  structure  and  development  of  the  basal 
portion  of  the  thallus  of  algaa,  by  which  they  attach  themselves  to  a  sub- 

*  Bev.  Bryol.,  xv.  (1888)  pp.  6-12.    Cf.  this  Journal,  ante^  p.  263. 

t  Comptes  BenduB,  cvi.  (1888)  pp.  876-8. 

X  Allen,  Dr.  T.  F.,  *  The  Characea  of  America,*  Ft  1,  64  pp.  and  55  figs..  New 
York,  1888. 

§  Bee  this  Journal,  ante,  p.  90.  fl  Bot.  Gazette,  xv,  (1888)  p.  11. 

i  Natnrv.  Stadentsallsk.  Upsala,  May  13,  1887.  See  Bot  Ceutralbl.i  xzxiii. 
(1888)  pp.  381  and  395. 
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Btratnm,  and  which  is  wanting  only  in  nnioellnlar  and  endophytic  alge. 
The  attachment  is  always  superficial,  the  organ  haying  no  fanction  in 
the  absorption  of  food-matenal  similar  to  mat  of  the  root  of  higher 
plants.    Three  types  may  be  distinguished  of  this  organ,  viz. : — 

(1)  Chi  germinating,  a  single  primary  radicular  cell  is  developed, 
which  primary  cell  may  either  be  the  sole  root-organ,  or  may  develope 
secondary  root-organs.  The  former  case  occurs  only  with  oomparativdy 
few  algsB ;  the  simplest  case  is  Er^ihrotrichia,  which  is  attached  only  by 
its  slightly  differentiated  basal  cell;  a  somewhat  higher  degree  of 
development  occurs  in  (Edogonium  and  Afirogyra  adtuUa,  and  a  still 
higher  in  some  species  of  Cladophora  and  Onmtomorpha^  e.  g.  C  mrea.  In 
most  cases  there  are  also  secondary  radicular  filaments,  formed  by  a 
swelling  at  the  basal  end  of  a  cell  which  developes  into  a  filament,  the 
growth  of  which  is  generally  directed  downwardis.  This  filament  may 
consist  of  one  or  more  cells,  and  may  branch ;  it  may  or  may  not  be 
separated  from  the  parent-oell  by  a  septum.  Yarious  special  cases  of 
further  development  are  described,  sudk  as  the  investing  cortical  fila- 
ments of  B€Uracho9permum,  The  large  attachment-disc  of  Fucace»  ia 
formed  entirely  of  intercellular  root-filaments. 

(2)  A  creeping  branched  filament  of  cells  is  developed  on  germination. 
This  usually  branches  into  a  layer,  from  which  ascending  axes  rise  which 
form  the  most  conspicuous  part  of  the  alga;  this  may  either  remain 
distinct,  or  may  coalesce  into  a  cushion  or  crust,  as  in  Myrionema^  Balfgia^ 
lAihoderma^  &c.  It  is  not  improbable  that  all  tiie  Phieozoosporeie  belong 
to  this  type;  but  in  LaminaHa  it  undergoes  so  many  changes  in  the 
course  of  development  as  to  be  hardly  recognizable.  Sphaeelaria  ia 
distinguished  by  its  erect  polysiphonous  shoots. 

(3)  A  cushion-like  mass  of  cells  is  developed  on  germination.  The 
algsB  belonging  to  this  type  are  all  Floride»  with  distinct  thalloid 
shoots,  such  as  FurceUariay  Plocamium,  CHgartinay  Chondrus^  Lamem- 
taria,  &o.  The  organ  does  not  here  develope  radicular  filaments,  as  in 
the  two  preceding  types. 

Physioloffy  of  PhsBophyoesB.* — Mr.  T.  Hick  has  chiefly  investigated 
FucuB  vesiadoaus^  F,  ierratua^  F,  canaliculatMi  AscophyUum  no£mtm, 
Laminaria  digiUUc^  and  Himanthcdia  larea.  He  has  found  ^t  the  cell- 
walls  possess  chemical  and  physical  properties  not  met  with  in  those  of 
ordinary  plants,  and  he  concludes  that  these  properties  enable  the  walls 
to  act  as  a  reservoir  of  water,  on  which  the  tissues  may  draw  when  the 
plants  are  exposed  to  desiccating  influences.  The  quantity  of  water 
contained  by  the  wall  may  be  very  great;  a  piece  of  A.  nodotwm 
which,  when  dried,  weighed  0*65  gramme,  absorbed  artificial  sea-water 
until  the  weight  reached  1  *  56  gramme,  or  a  gain  of  140  per  cent. ;  in 
other  experiments  gains  of  from  200  to  240  per  cent,  were  observed. 
The  absence  of  stomata  and  intercellular  spaces  is  usually  correlated 
with  the  aquatic  habit  and  consequent  non-transpiration;  it  is  to  be 
remembered,  however,  that  in  aquatic  phanerogams  there  is  no  well- 
developed  system  of  intercellular  spaces,  and  the  absence  in  this  par- 
ticular case  ought  perhaps  to  be  rather  correlated  with  the  absence  of 
any  necessity  for  mechanical  assistance  in  maintaining  the  erect  podtion, 
and  may  prevent  transpiration  when  the  plants  are  exposed ;  in  any  case 
it  proves  that  intercellular  spaces  are  not  indispensable  for  respiratory 

•  Bep.  Brit.  Assoc.  Adv.  Scl.,  1887  (1888)  pp.  761-8., 
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purposes,  and  that  in  the  plants  studied  the  absorption  of  gases  is  per- 
formed by  the  superfieial  cells  alone.  Experiment  preyed  that  there  ia 
little  or  no  moyement  of  water  from  below  upwards. 

A  number  of  brown  seaweeds  were  examined  without  the  presence  of 
starch  being  detected  in  any  one  of  them ;  proteids,  on  the  other  hand,  are 
present  in  considerable  quantities;  the  presence  of  the  phycophsBin 
which  distinguishes  the  assimilating  organs  of  the  Fucaceaa  from  those 
of  ordinary  green  plants  may  be  mrectly  or  indirectly  responsible  for 
their  peculiar  action.  With  the  presence  of  a  large  quantity  of  proteid 
matenial  we  may  correlate  the  sieye-tube-like  character  of  the  rows  of 
component  cells, 

Chemico-physiologioal  Study  of  Algo.*  —  Herren  O.  Loew  and 
T.  Bokomy  state  that  alg»  (Zygnemaoe»),  superficially  dried  with 
blotting-paper,  contain  85-90  per  cent,  of  water;  when  dried  at  100° 
their  composition  is — oil  6-9  per  cent.,  albumin  28-32  per  cent.,  cellu- 
lose uid  starch  60-66  per  cent  The  oil  is  situated  chiefly  in  the 
chlorophyll  region,  but  is  not  visible  in  drops  under  ordinary  circum- 
stances; lecitlun  is  probably  present.  The  quantity  of  starch  yaries 
very  considerably  according  to  circumstances;  during  conjugation  its 
amount  decreases,  and  glucose  is  formed.  The  gum  is  situated  in  the 
cell-wall,  the  tannin,  however,  in  the  substance  of  the  plant.  Oholesterin 
and  succinic  acid  (0*4  per  cent)  are  also  found  in  algsB,  but  the  xan- 
thines, leucine,  and  asparagine  are  not  present.  The  authors  conclude 
that  Baeyer's  theory  of  the  formation  of  starch  is  the  correct  one,  not 
only  from  the  result  of  their  own  experiments,  but  because  it  is  supported 
by  other  facts,  especially  by  the  rapid  growth  of  bacteria  in  solutions 
containing  compounds  of  methyL 

Crystalloids  in  Marine  Alg8D.t — ^Herr  J.  H.  Wakker  has  examined 
the  crystalloids  in  certain  Florideo,  Chracilaria  durc^  Dagya  Wurdemanniy 
and  Bometia  aecundiflora  ;  also  in  VidioUa  voltMUB^  Derheiia  Lamourouxii^ 
and  four  species  of  Codium, 

They  are  all  unchanged  by  alcohol  and  water,  with  the  exception  of 
those  of  Vidalia^  which  are  dissolved  in  both  these  media ;  they  swell 
up  and  subsequently  disappear  in  dilute  sulphuric  acid  or  potash-lye. 
^Hie  author  was  unable  to  find  any  crystalloids  in  living  plants  of 
D<uydadu8,  AcetahuXaria^  and  Bryopsia. 

The  crystalloids  in  Laurencia,  SphserococcttB,  BhizophyUis^  and  Ploca" 
nUum  are  nearly  globular  strongly  refringent  bodies.  Those  of  Laurencia 
are  gradually  made  granular  by  distilled  water,  alcohol,  and  dilute 
potaah-lye;  under  the  influence  of  concentrated  sulphuric  acid  they 
shrivel  up,  and  exude  small  oily  drops,  in  consequence  of  which  the 
aathor  includes  them  under  the  category  of  **  elaioplasts." 

Incrustation  of  the  Cell-wall  of  Acetabularia.}  —  According  to 
Dr.  H.  Leitgeb,  the  incrustation  of  AcetabuUma  does  not  consist,  as  has 
l)een  usually  supposed,  entirely  of  calcium  carbonate,  but  partly  also  of 
calcium  oxalate  in  a  crystalline  condition.  This  latter  salt  is  found 
chiefly  in  the  inner  layers  of  the  cell- wall ;  and  is  formed  earlier  than 
the  calcium  carbonate.    The  sphsBro-crystals  of  Acetahularia  have  been 

*  Jonm.  Prakt.  Ghem.,  xxzyI  pp.  272-91.  See  Joum.  Ohom.  See.  Lond.,  1888, 
Abstr^  p.  315. 

t  NederL  kruidk.  Arch,,  iy.  (1887)  pp.  369-82. 
X  8B.  K.  Akad.  Wias.  Wien,  xoyi  (1888)  pp.  13-37. 
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detennined  by  Leitgeb  to  oonsist  of  inulin ;  in  the  aloobol-material  are 
found  bright  red  partially  crystalline  masses,  which  correspond  in  many 
of  their  reactions  to  rhodospcrmin,  but  whose  separation  is  the  result 
of  the  action  of  the  reagent.  The  cell-wall  does  not  alwa^  consist  of 
three  distinct  layers,  as  has  been  stated  by  Nageli;  the  innermost  is 
often  wanting,  and  is  then  replaced  by  a  thin  parietel  layer  of  proto- 
plasm. The  younger  portion  of  the  stalk,  and  the  rays  of  the  ^  pUens  " 
are  often  furnished  wiUi  a  well-deyeloped  cutide. 

Batraohospermum,  Chantransia,  and  Lemanea.* — Dr.  A.  Peter 
confirms  tiie  observations  of  Sirodot,  that  young  plants  of  Batrachosper- 
mum  may  develope  from  heteromorphic  branches  of  Chantransia.  In 
addition  to  organs  previously  known,  he  has  observed  on  Chantransia 
vesicular  structures  resulting  from  the  swelling  out  of  an  ordinary 
filament-cell,  the  interior  of  which  is  ultimately  divided  into  compart- 
ments. Whether  these  are  organs  of  reproduction,  or  reservoirs  of  food- 
material,  the  author  was  unable  to  determine.  He  frequently  observed 
the  unbroken  connection  of  the  "  prothallium "  of  ChantranM  and 
Bairachospermum. 

Dr.  Peter  also  asserts  the  development  of  the  sexual  form  of  Lemanea 
fluviatilis  out  of  heteromorphic  branches  of  a  Chantransia.  The  forms 
included  in  the  genus  CharUransia  must  therefore  be  regarded  as  stages 
of  development  in  the  life-history  of  a  number  of  the  higher  Algaa. 

Kejuvenescence  of  Oaulerpa.t — ^Herr  J.  H.  Wakker  finds  that  in 
Caulerpa  the  rejuvenescence  of  the  thallus  after  injury  takes  place  in 
just  the  same  way  as  in  Saprolegnia,  Mucor^  Vaucheria,  and  in  other 
SiphonesB.  The  wound  is  first  closed  by  a  drop  of  protoplasm,  after 
which  a  new  cellulose-membrane  is  formed.  The  process  is  the  same 
in  these  unicellular  plants  as  in  the  formation  of  adventitious  organs  on 
the  leaves  of  Begonia  and  of  CrassulacesB,  and  in  bulbous  plants.  Pro- 
lification  was  never  observed  on  cut  leaves. 

Dasyoladacesd.^ — Prof.  C.  Cramer  describes  a  new  species  of  Neo- 
meris^  N.  KeUeri^  from  Madagascar.  It  has  the  form  of  small  curved 
cylindrical  bodies,  from  5  to  14  mm.  in  height,  and  1-2  mm.  in  thick- 
ness, brittle  from  a  strong  calcareous  incrustation,  pale  green  where  not 
so  encrusted,  and  furnished  at  the  apex  with  a  toft  of  hairs.  The  surface 
consists  of  a  large  number  of  usually  hexagonal  facets,  to  near  the  upper 
margin  of  each  of  which  is  attached  a  long  delicate  simple  or  branched 
hair ;  these  hairs  drop  off  from  the  lower  portion  of  the  plant,  leaving 
scarcely  any  visible  scar.  The  axis  of  the  plant  is  occupied  by  a  very 
large  nearly  cylindrical  fusiform  cell,  which  ends  below  in  a  branched 
unseptated  radicular  portion.  From  the  axial  cell  proceed  a  large 
number  (from  60  to  80)  of  lateral  branches,  which  are  separat^ 
from  the  axial  cylinder  by  a  septum ;  and  these  are  again  furnished  with 
secondary  branches,  usually  three  to  each  primary  branch.  The  hairs 
are  also  not  in  direct  connection  with  the  main  axis,  and  may  themselves 
each  consist  of  from  two  to  five  very  elongated  cells.  Of  the  three 
secondary  branches  attached  to  each  primary  branch,  the  central  one  is 
ovoid  and  communicates  by  a  narrow  opening  with  the  primary  branch ; 

♦  Bot.  Ver.  Munchen,  Feb.  28, 1887.    See  Bot.  Centralbl.,  xxxiii.  (1888)  p.  188. 
t  Verel.  K.  Akad.  Wetenech,  Amsterdam,  iii.  (1887)  pp.  251-64  (1  pi.). 
I  Denksohr.  Bchweiz.  Naturf.  Gesell.,  xxx.  (1887)  50  pp.  and  5  pla. 
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while  the  two  lateral  branches  are  shut  off  by  septa,  are  dab-shaped, 
their  apices  form  the  superficial  hexagonal  flEM^ets,  and  each  ends  in  a 
hair.  All  the  cell-walls  are  strongly  doably  re&aotive.  The  axial 
cell  possesses  a  distinct  power  of  apical  growth.  The  order  of  formation 
of  the  branches  is  acropetaL  No  nndens  or  crystalloids  could  be 
detected. 

The  author  then  gives  descriptions  of  other  allied  species  and  genera, 
viz.  Neomeria  dumetoaa  Lmx.,  Dasf/dadua  Ag.,  Oymopolia  harbata  Lmx., 
Aceiahularia  Lmx.,  and  Pol^hysa  Lmx. 

Dr.  Oramer  proposes  to  include  the  above  cenera  under  the  family 
Dastoladaobjb,  in  which  the  primary  axial  cell  is  prolonged  below  into 
rhizoids  not  separated  by  septa;  axial  cell  always  sterile,  lateral 
branches  fertile.  These  short  branches  are  sporangia,  which  may  eitiier 
produce  directly  gametes,  i.  e.  coi\jugating  swarm-cells,  or  spores,  within 
which  the  gametes  are  produced.  The  zygotes  resulting  from  the  con- 
jugation of  the  gametes  may  give  rise  eitiier  to  sexual  or  to  spore-pro* 
duoing  individuals,  exhibiting,  in  the  latter  case,  an  alternation  of 
generations.  The  fcunily  may  be  divided  into  two  sub-fBonilies,  the 
Acetdbtdariem  and  the  Dasydadese,  In  the  former  are  included  the 
following  genera : — (1)  Polyphysa  (P.  peniculua  and  CUfUmf) ;  all  the 
fertile  toinches  free  to  the  baise,  forming  a  single  whorl  at  the  end  of 
the  erect  stem ;  gametes  unknown ;  omy  known  mode  of  reproduction 
by  spores.  (2)  Acetdbularia  (J.  mediterranean  crenulatay  and  thly cuius) ; 
aU  tne  lateral  branches  completely  united  laterally  into  an  umbrella* 
shaped  structure ;  reproduction  by  coi\jugation  of  gametes.  TotheDasy- 
dadesB  belong : — (8)  Daeydadua  (D.  davseformis^  australasicuBf  and  ocd- 
denialia);  club-shaped  spongy  plants;  axial  cdl  usually  simple  and 
torulose;  lateral  branches  branched;  all  thick-walled;  reproduction 
uncertain.  (4k\  Neameria  (N.  Kelleri  and  capitala) ;  axial  cell  always 
simple ;  lateral  branches  consisting  of  a  fertile  secondary  branch  (spor- 
angium), and  usually  two  greatly  dongated  sterile  secondarv  branches ; 
no  proauction  of  gametes  known.  (5)  Oymopdia  (0.  harbata)  ;  axial  cell 
segmented  and  dichotomizing  repeatedly  in  one  plane;  secondary 
branches  in  whorls,  and  the  upper  whorls  repeatedly  branched;  repro- 
duction unknown. 

Hew  Genera  of  PhsozoosporesB.* — Herr  H.  F.  G.  Stroemfelt  de- 
scribes two  new  genera  of  PhsBozoosporeiB  £rom  the  coasts  of  Norway  :-— 

Microcoryne  n.  gen.  Ohordariacearum.  Frons  ex  axi  centrali  hyaline 
et  filis  periphericis  endochromate  largiore  prssditis,  piUs  hyalinis  inters 
mixtis,  composita.  Gametangia  transformatione  filorum  perlphericorum 
orta,  dongato,  subcylindrico-fosiformia,  unam  tantum  seriem  loculorum 
oontinentia.    M.  ocdlata  on  Chorda  JUum. 

PhyeooceUa  n.  gen.  Ectocarpaoearum.  Frons  e  strato  basili  filis  re* 
pentibus  formate  et  filis  erectis  inde  exeuntibus,  pilis  hyalinis  intermixtis 
oonstituta.  Gametangia  transformatione  filorum  erectorum  orta,  unam 
tantum  seriem  loculorum  oontinentia.  P.  fecunda  on  Bhodymeniajpahnata. 

Tnothrix.t— M.  F.  Gby  has  followed  the  history  of  devdopment  of 
several  aerial  species  of  UhthriXf  and  has  come,  on  some  points,  to 
diflforent  condusions  from  those  of  Hansgirg.|    The  spedes  specially  ei« 

*  Notarisia,  iv.  (1888)  pp.  881-4  (1  pi.), 
t  Bull.  Soa  Bot.  France,  zxzv.  (1888)  pp.  65-75. 
i  8ee  thiB  Joumd,  1885,  p.  1037. 
1888.  2  K 
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amined  are  U.  rddkana,  parietina^  and  erenulata,  all  of  which  he  oon- 
siders  ought  properly  to  he  placed  imder  ScJdtogomum.  In  U.  radieana 
the  ohlorolencites  i^ppear  completely  to  fill  up  the  ceU-cayity,  and  do 
not  oonstitnte  a  parietal  plate,  as  in  tme  species  of  Uloihix.  They 
have  the  form  of  irregular  stars,  chaiaoteristic  of  Prasiola  and  Sehko- 
goniuniy  and  similar  to  that  in  Zygnenuu  The  filament  usually  consists 
of  a  single  row  of  cells,  less  o^ien  of  several,  hut  never  takes  ths  true 
rihbon-like  form  of  Prcaiola.  It  differs  moreover  from  P.  criapa  in  the 
presence  of  rhizoids ;  and  the  author  helieves  that  its  idcoitification  as  a 
form  of  development  of  that  alga  is  founded  on  a  mistake.  27.  parieHwa 
W.  &  N.  he  identifies  with  Sekizogonium  Bahh.  The  au&or  idso 
disputes  the  identity  asserted  by  some  writers  between  UloOmx  and 
Pleurococciu. 

Schizogomum  is  characterized  by  a  filamentous  or  ribbon-shaped 
thallus,  consisting  in  the  latter  case  of  two  collateral  rows  of  cells, 
rarely  a  larger  number,  and  formed  by  longitudinal  septation  of  iha 
filament.  Praaiola^  on  the  other  hand,  has  a  foliaceous  thallus^  derived 
directly  and  by  various  processes  from  reproductive  cells  or  propagula. 
P.  cri^M  partakes  of  the  characters  of  both  genera. 

Hew  Species  of  Biddulphia  from  FigL — ^Mr.  F.  Eitton  writes 
that  in  a  gathering  made  at  Vuna  Point,  Island  of  Taviun%  Fiji,  by  Mr. 
H.  B.  Brady  (which  he  placed  at  Mr.^  Button's  disposal),  he  has  found  a 
new  species  of  Biddulphia  in  considerable  abundance,  and  whidi  he 
describes  as  follows : — 

Biddulphia  echinata  n.  sp.  F.  E.  Frustule  quadrangular,  dngulum 
punctate,  valves  broadly  elliptical  or  suborbicular,  very  convex,  processes 
conspicuous,  divergent,  witii  a  few  short  spines  at  the  base,  margin 
distinctly  spinous,  upper  surfisKse  more  or  less  covered  with  triangmar 
scales  (spines  ?)  attached  by  one  of  the  sides,  inner  surface  finely  puno- 
tate,  length  from  0*0082  to  0*0085  in.,  breadth  0*0025  to  0*0075  in. 

Mr.  Kitten  remarks  that  this  species  seems  to  be  very  subject  to 
abnormal  development ;  he  has  seen  it  circular  with  three  equidistant 
processes,  triangular  ditto,  oblong  with  two  imperfectly  developed 
processes  at  one  end,  and  a  perfect  one  at  the  other. 

Fossil  Diatoms  of  Hungary.* — Dr.  J.  Pantocsek  publishes  the  first 
part  of  an  illustrated  work  on  the  fossil  diatoms  of  Hungary,  which 
comprises  fossil  forms  from  the  Tertiary  strata.  They  include  a  number 
of  remarkable  forms,  the  genus  Trinacria  being  largely  represented. 
The  species  included  in  this  part  are  all  marine,  and  fumiiBh  evidence  of 
the  existence  during  the  Tertiary  period  of  a  tropical  ocean,  bounded  by 
the  chain  of  the  Carpathians,  the  mountains  of  Bitraria,  and  the  Balkans. 

Lichenes. 

Culture  of  Lichen-forming  Ascomycetes  without  Alg».t— Herr  A. 
Moller  has  repeated  the  experiments  of  Brefeld  and  others  on  the  nature 
of  the  so-callei  <<  spermatia  "  of  lichens,  and  has  come  to  the  same  con- 
clusion that  the  earlier  view  which  redded  them  as  male  reproductivo 
organs  is  erroneous.  He  was  able,  in  a  number  of  cases,  to  induoo 
germination  of  these  ^' spermatia,"  with  the  production  of*  a  mycelium, 

♦  Pantocsek,  Dr.  J.,  'Beitr.  z.  KenntniBS  d.  fossilen  Bacillarieu  UDgams,'  Th.  1. 
See  Journ.  de  Micrographie,  xi.  (1887)  p.  484. 

t  Untere.  liot.  Inst  K.  Akod.  Munohen,  1887,  52  pp. 
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•nd  ultimately  even  of  a  thallnfi.  This  tballiis  was  then  indistingnifihable 
from  that  of  an  ascosporous  fimgas,  and  developed  new  ''  spermogonia," 
the  **  spennatia "  from  which  germinated  in  the  same  way.  It  fbllows 
that  these  organs  are  of  the  nature  of  conidia,  and  the  autiior  therefore 
substitutes  for  the  terms  '*  spermogonia  "  and  ^'  spermatia,"  pycnidia  and 
pgenogonidia. 

Successful  experiments  in  germination  were  made  in  fruticose,  folia- 
oeous,  crustaceous,  and  gelatinous  lichens.  Details  only  are  given  of 
tiiose  on  orustaceous  lichens,  including  the  species  Lecanora  guhfusca, 
Hkdo^ema  ^xuitntim,  Pertusaria  eommunis,  Budlia  punciiformis,  Lecidetta 
emtercHeuea^  Opegrapha  muhaiderellaf  Oraphis  scripta,  Arthonia  vuigaris^ 
CcMeium  pcarieUnum^  0.  trachelinumf  Verrucaria  muralia. 

The  author  concludes  by  saying  that  aU  *'  spermatia "  of  lichens, 
wh^er  belonging  to  fruticose,  foliaceous,  or  gelatinous  forms,  are 
formed,  like  those  here  described,  either  on  simple  sterigmata  or  on 
arthrosterigmata,  within  the  chambers  designated  <'  spermogonia,"  and 
flieie  cannot  be  the  slightest  doubt  about  the  perfect  morphological 
Identity  of  all  these  organs. 

Fungi* 

Sterility  of  Fungi.* — ^Herr  P.  Magnus  describes  a  number  of  instances 
in  which  ftmgi  have  lost  their  power  of  producing  spores,  and  have 
developed  also  in  a  monstrous  fashion,  from  the  absence  of  Ught.  The 
same  result  follows  from  a  deficient  supply  of  nutriment  The  author 
adduces  a  remarkable  case  of  the  development  in  mushroom-culture  in 
Berlin,  as  the  result  of  overmanuring,  of  bodies  having  a  general  external 
resemblance  to  sclerotia,  but  resembling  in  structure  the  receptacles  of 
subterranean  Gasteromycetes,  in  which  the  formation  of  the  gleba  has 
been  suppressed. 

Classification  of  the  Agarioinesd.t — M.  N.  Patouillard  considers 
that  the  small  degree  of  constancy  in  the  vegetative  characters  of  the 
Agarioinese  renders  their  classification  difficult  The  coloration  of  the 
spores  is  a  very  important  character,  and  the  distribution  of  the  genera 
in  series  having  spores  of  the  same  colour  is  useful  for  study ;  but  this 
arrangement  is  far  from  corresponding  to  their  natural  affinities.  As  in 
all  systems  of  classification  where  the  essential  character  is  not  sufficiently 
dominant,  one  finds  in  certain  genera  species,  or  even  groups  of  species, 
which  have  only  one  single  chi^ftcter  in  common  with  others  of  the  same 
genus.  This  common  character  ought  to  be  made  of  primary  importance 
in  some  cases,  but  of  secondary  value  in  others. 

The  author  then  gives  numerous  examples.  In  comparing  Lepioia 
with  CoprinuSj  two  genera  which  have  many  characters  in  common,  the 
former,  however,  having  white  spores  and  the  latter  belonging  to  the 
MelanosporesB,  it  will  be  observed  that  in  the  genus  Lepiota  there  are 
several  species  which,  besides  their  own  generic  characters,  have  others 
common  to  the  two  groups.  This  analogy  has  been  long  recognized,  and 
several  of  the  Lepioise  are  designated  as  having  a  coprinoid  fades.  From 
the  instances  quoted  in  the  paper,  the  author  states  that  it  will  be  seen 
that  the  character  of  the  colour  of  the  spores  ought  not  to  be  made  the  pivot 

*  YeTsamml.  Deutsch.  Natnrf.  n.  Aerzte,  WiesbadoD,  Sept  21, 1887.  6ee  Bot. 
Gentralbl.,  xxxiii.  (1888)  p.  62. 

t  Morot's  Journ.  de  Bot.,  ii.  (1888)  pp.  12-6. 
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for  the  diYiBion  of  the  Agarioineo,  but  only  retained  as  a  generic 
character. 

Identi^  of  Polypomi  abietinni  Fr.  and  Ir^  fiuoo-^olaeeni  Fr.* 
— ^M.  L.  Morot  had  the  good  fortune  to  find  in  the  forest  of  Senart 
nnmeroos  specimens  of  Poltfponu  abietinua  Fr.  and  Irpex  fu9C<Hnolaceu8 
Fr.9  and  was  able  to  observe  the  PJuBsage  of  the  one  into  the  other,  and 
thus  establish  their  identity.  The  author  states  that  certain  other 
members  belonging  to  the  genera  Lrpex^  Sistotrenui^  and  Dasdalea  seem 
destined  to  disappear,  and  to  belong  really  either  to  Poiyparm  or 
LenzUea. 

Polymorphism  of  the  Hyphomycetes.t— Big.  O.  Gasperini  has  made 
a  series  of  experiments  on  me  cmtiTation  of  yarions  nrngi  which  he 
classes  among  the  Hyphomycetes,  with  q^ecial  regard  to  the  effidcts  on 
the  course  of  development  of  changes  in  the  temperature,  the  degree  of 
moisture,  the  nature  of  the  substratum  and  environment,  dbo.  The  genera 
chiefly  experimented  on  were  VeHicittium^  PenicUUwnt  AfpergtUua^  and 
Sterigmatocyais ;  and  the  following  are  the  more  important  conclusions 
at  which  he  arrived. 

(1)  The  degree  of  autonomy  of  the  species  of  Micromycetes  inves- 
tigated does  not  differ  fundamentally  firom  that  ascribed  by  modem  bio- 
logists to  the  higher  organisms ;  in  no  instance  were  sporophores  truly 
typical  of  distinct  species  or  genera  found  to  spring  from  uie  same  mycelial 
filament  either  simultaneoudy  or  successively. 

(2)  All  the  species  followed  out  in  their  natural  evolution  from  the 
spore  to  the  adtut  plant,  and  to  the  sporigenous  condition,  present  a 
cycle  of  forms  constant  in  proportion  as  the  conditions  of  the  experiment 
were  unchanged. 

(8)  Species  cultivated  in  a  moist  chamber  with  suitable  substratum, 
at  the  ormnary  atmospheric  pressure,  and  with  abundant  oxygenation, 
exhibited  peculiarities  whidi  were  less  marked  in  their  natural  state,  or 
of  which  wey  were  altogether  deficient,  peculiarities  which  have  given 
rise  to  not  a  few  errors  in  taxonomy. 

(4)  Species  growing  in  conditions  un&vourable  to  their  development 
exhioit  a  distinct  tendency  to  assume  lower  forms: — an  example  of 
atavism  or  reversion  to  a  primitive  type. 

^5)  The  proportion  between  the  luxuriance  of  the  mycelium  and  the 
numW  and  complexity  of  structure  of  the  sporophores,  varies  in  each 
species  within  wide  limts. 

^6)  The  polvmorphism  of  the  conidial  fructification,  in  the  various 
species  examined  in  diverse  vital  conditions,  remained  constantly  within 
limits  marked  on  one  side  by  the  typical  form,  on  the  other  side  by 
fertile  hyphsd  differing  from  the  mycelial  filaments,  with  which  they 
were  continuous  only  in  bearing  one  or  more  conidia  at  their  extremity. 
Between  these  extremes  each  species  presented  a  complete  gradation  of 
forms. 

(7)  The  fasciculate  varieties  of  PefUdUium^  known  as  Oaremmm  and 
Coremioides,  formerly  considered  to  be  accidental,  or  dependent  on  an 
abundant  supply  of  food-material,  express  rather  a  biological  adaptation, 
special  and  unfavourable  to  vital  conditions,  for  the  purpose  of  providing 
for  the  perpetuation  of  the  species. 

♦  Morot's  Joum.  de  Boi,  ii.  (1888)  pp.  30-2. 
t  Atti  Soo.  ToBC.  8ci.  Nat,  vi.  (1887)  pp.  20-6. 
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^8^  The  yarieties  Caremium  and  Caremioides^  which  ooonr  not  only  in 
Paitctflf tf m,  but  also  in  VerticiUium  and  AspergittuSj  become  more  per- 
sistent by  the  aggregation  of  fertile  filaments,  until  the  spores  of  a 
Coremium  reproduce  &e  same  form  even  in  conditions  in  which  at  first 
it  would  not  have  been  produced. 

(9)  The  purpose  of  the  Hyphomycetes  in  the  economy  of  nature 
appears  to  be  to  prepare  dead  or  dying  organic  substances  for  the  attack 
of  the  SchizomycetcMS  by  which  their  pntrefiAction  is  accomplished. 

(10)  If  species  of  Hyphomycetes  are  transplanted  singly  into  an 
Brlenmeyer's  chamber  containing  a  sterilized  substratum,  and  are  then 
infected  by  Micrococcus  prodigiomUy  they  do  not  appear  to  experience  any 
evil  effects  in  their  development,  but  in  time  cover  the  whole  surfiAoe  of 
the  culture,  and  exhibit  well-developed  sporophores. 

Cultiyation  of  Phycomyoetes.* — ^Herr  W.  Zopf  recommends  the 
following  method  for  the  cultivation  of  OhytridiacesB,  Saprolegnie®,  and 
Monadineea.  He  covers  the  surfEkce  of  the  water  with  pollen-grains 
(those  of  OonifersB  are  best),  or  spores  of  ferns  or  fungi.  The  zoospores 
of  the  Phycomycetes  attack  these  and  devdope  in  them,  and  their  growth 
can  be  readily  watched.  He  has  followed  in  this  way  the  development 
of  BJUzopMdiwn  poUinii,  and  of  four  new  species,  Lagenidium  pygmseumf 
Shizophidium  Sj^uBrothecc^  B,  OychteUeB^  and  BhizophyUm  SdcMii, 

Herr  Zopf  finds  Blt^zopkidium  polUnia  to  be  not  epiphytic,  but 
parasitic,  with  an  endophytic  mycelium.  Besides  the  well-lmown 
zoospores,  he  finds  large  resting-spore&  The  escape  of  the  zoospores 
takes  place  through  several  openings.  It  attacks  the  pollen-grains  of 
many  Angiosperms  and  Gymnosperms. 

BMzophyUm  Sciadii  attacks  the  cells  of  Sciadium  arhuscula.  Its 
zoospores  attach  themselves,  and  put  out  a  branched  mycelium  into  the 
cell-cavity  of  the  host,  forming  zoosporangia  externally  which  open  by 
an  apical  pore.    No  resting-spores  were  observed. 

Bhizophidium  Sphmroiheca  was  observed  on  the  microspores  of  species 
of  hoetes;  the  course  of  development  resembles  that  of  B.  poUinis,  but 
the  zoospores  are  smaller.  Besting-spores  were  not  observed.  B. 
CydoteUm  does  not  attack  pollen-grains,  but  is  a  parasite  on  OydoteUa. 
Tbe  zoospores  are  very  minute,  from  1*8  to  2*5  /t;  the  sporangia  open 
by  from  1  to  3  orifices. 

Lagenidium  pygmmum  was  found  on  pollen-grains  of  Pinua  Laricio 
and  allied  species.  The  mycelium  devcdopes  in  the  interior  of  the 
poUen-grain  and  puts  out  a  perforating  tube,  which  often  branches  and 
then  developes  into  a  globular  zoosporangium.  The  zoospores  are 
bidliated.  The  mycelium  of  the  sexual  generation  is  stouter,  and  soon 
divides  into  an  antheridial  and  an  oogonial  cell.  The  latter  rounds 
itself  oS,  while  the  former  puts  out  a  conjunction-tube  which  penetrates 
the  oogonium ;  and  the  oospore  results  from  the  passage  of  the  whole 
contents  of  the  antheridium. 

Ple08pora.t — Br.  A.  N.  Berlese  gives  a  monograph  of  this  genus  of 
SphfldriaceeB,  of  which  he  makes  105  species,  reducing  to  the  conoUtion  of 
synonyms  a  very  large  number  of  published  species.  He  divides  the 
genus  into  7  sections,  as  follows,  viz. : — A.  Sporidia  transverse  triseptata, 
loculis  uno  alterove  septis  longitudinaliter  divisis ;  B.  Bporidia  trans- 

*  AbhandL  Katurf.  GeeelL  Halle,  xviL  (1887)  (2  pK).  See  Bot.  Oentralbl., 
xxxiii.  (1888)  p.  825.         f  Nuot.  Giom.  Bot  Ital.,  xx.  (1888)  i^.  1  -176  (8  pl8.> 
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verse  4-8eptata  looulis  xmo  yel  dnobns  septie  longitndinaliter  diyios ; 
C.  Sporidik  transrerse  8-5-8eptata;  D.  Sporidia  transrene  eranper 
5-8eptata;  E.  Bporidia  transverse  6-7-6eptata;  F.  Sporidia  transverse 
8-plnri  septata;  G.  Sporidia  hyalina. 

Trichosphsria  paradoxa  and  Herpetrichia  nigra.* — ^Herr  B.  Hartig 
gives  some  further  particulars  respecting  these  two  parasitic  fhngi 
parasitic  on  Conifers. 

Trichomhseria  paradoxa  attacks  aUnost  exclusively  Abies  pecUnaia. 
The  pseudoparencnymatons  mjceliom  puts  oat  a  number  of  rod-like 
hanstoria,  which  penetrate  the  cntide,  but  do  not  actually  enter  the 
epidermal  cell.  These  haustoria  exude  a  ferment  which  kills  the 
adjacent  mesophyll-cells ;  and  a  number  of  hvphad  <hen  enter  the  leaf 
through  the  stomata,  completely  killing  it.  The  ripe  spores  are  usually 
divid^  into  four,  sometimes  into  only  two  or  three  compartments,  or  are 
rarely  undivided* 

Herpohichia  nigra  is  parasitic  on  Picea  exeeha,  Pinus  monianoy  and 
JuniperuB  communis  and  nana.  The  dark-brown  granular  mycelium  also 
puts  out  haustoria  into  the  cuticle.  The  asci  are  large,  76-100  /a  long 
and  12  fi  wide;  they  contain  eight  asoospores,  each  of  which  is  con- 
stricted and  septated  in  the  middle. 

Taphrina-t — ^Herr  0.  J.  Johanson  has  made  a  carefal  study  of  the 
twentv-one  species  of  Taphrina  Fr.  (Exoascua  FkL)  known  in  Sweden, 
five  of  which  have  not  been  found  outside  the  Scandinavian  peninsula. 
The  cluuncter  hitherto  considered  common  to  the  genus,  of  producing  a 
hibernating  mycelium,  he  finds  to  be  not  univ^Bal;  an  exception  is 
furnished  by  7.  camea;  and  probably  also  by  21  SadebeckH^  parasitic  on 
the  leaves  of  Alnu$  glutinoaOy  and  by  T.  Betmse. 

l^e  following  new  species  are  described : — T.  alpina,  and  T.  haeteruy- 
sperma  on  living  leaves  and  branches  of  Betula  nana.  The  former  of 
tkeae  species  produces  the  deformation  known  as  ''  witch-broom,**  while 
the  latter  does  not.  The  latter  is  the  only  species  which  extends  into 
Greenland.  21  rhizophora  Johans.  (Ezoaacua  aureus  Sad.)  is  distinguished 
by  tiie  absence  of  pedicd-oells,  and  l^  the  asd  having  yellow  contents, 
and  putting  out  a  long  narrow  root-like  portion  into  the  tissue  of  the 
host  It  occurs  on  the  fruit  of  Populus  cuba  and  tremulay  causing  them 
to  become  deformed  and  covered  by  a  yellow  bloom. 

Character  of  the  Ii^uries  produced  by  Parasitio  Fungi  upon  their 
Ho8t-plantB4 — ^MJr.  A.  B.  Seymour  discusses  the  various  ways  in  which 
parasitic  funffi  iigure  their  host-plants. 

Firstly,  wey  deprive  them  of  nourishment ;  this  is  by  £Bur  the  most 
important  andgeneral  injury  which  is  produced  upon  plants  by  parasitio 
fungi  (2^  While  the  food  supi>ly  of  the  plant  is  reduced,  its  power  to 
replenish  it  is  at  the  same  time  impaired,  i.  e.  in  case  the  fungus  grows 
upon  the  green  parts,  as  it  does  most  frequently.  (8)  Growth  may  be 
abnormally  accelerated  or  retarded,  and  both  tiiese  effecte  may  be  pro- 
duced in  difierent  cases  by  the  same  fungus,  thus  causing  distortion; 
^4)  not  only  gteen  parte  are  affected,  but  roots,  stems,  mflorescence, 
flowers,  and  frmt ;  (5)  leaves  and  fruit  when  diseased  fcdl  prematurely. 

*  Hedwlgia,  xxyiL  (1888)  pp.  12-5.    Cf.  this  Journal.  1880,  p.  29a 
t  Naturv.  Students&llsk.  Upala,  April  28,  1887.    See  Bot  CentralbL,  xxxiiL 
(1888)  pp.  222  et  aeq.    Of.  thifl  Jotumal,  ante,  n.  274. 
X  Amer.  NaturaliBt,  xxL  (1887)  pp.  1114-7. 
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(6)  Many  fttngi  canse  deoay  of  ripe  fruit,  both  while  attached  to  the 
plant  and  after  removal  while  still  aliye.  (7)  Some  valuable  plants  are 
liable  to  injury  from  others  of  less  value  by  ordinary  infection  or 
heteroBcism. 

Certain  groups  of  phanerogams  are  liable  to  be  attacked  by  certain 
groups  of  fungi. 

Hew  Disease  of  the  Douglas-pine.* — ^Dr.  C.  v.  Tubeuf  describes  a 
disease  which  is  very  destructive  to  Paeudotsuga  Douglasii,  produced  by  the 
attacks  of  the  mycelium  of  an  (unidentified)  parasitic  fungus.  It  causes 
the  branches  to  curve  and  the  leaves  to  fall;  the  mycelium  puts  out 
processes  which  appear  as  black  spots  on  the  leaves.  Late  in  the  year 
sderotia  are  formed  which  gradually  burst  the  epidermis.  From  both 
the  sderotia  and  the  mycelium  there  arise  conidiophores  resembling 
those  of  Botrytis.  The  oonidia  germinate  in  water  and  nutrient  solutions, 
putting  out  from  one  to  three  germinating  tubes  which  develope  into 
septate  mycelial  filaments  which  subsequently  become  green. 

Hew  Potato -di8ea8e.t — ^Herr  J.  Brunohorst  describes  a  potato- 
disease  known  under  the  name  of  "  scurf,"  caused  by  the  attacks  of  an 
undescribed  species  of  Myxomyoetes,  to  which  he  gives  the  name 
Sp(mgc9pora  SolanL 

Hew  yine-disease. — ^Dr.  F.  v.  Thiimen  %  describee  a  new  disease  of 
the  vine  in  south  Tyrol  which  destroys  the  immature  berries,  and  which 
he  states  is  caused  by  a  hitherto  undescribed  parasitic  fungus,  Adadium 
interaneum. 

Herr  E.  B&thay^  asserts  §  that  the  fungus  described  under  this 
name  is  identical  with  Peronospora  viticola,  and  that  the  bodies  which 
V.  Tliiimen  calls  its  conidiospores  are  in  reality  the  haustoria  of  the 
Peronospora. 

Hew  Parasite  of  the  Silk-worm.||— Prof.  B.  Moniez  publishes  a 
brief  notice  of  a  new  parasite  which  he  found  in  great  abundemce  in  the 
visceral  cavity  of  diseased  silkworms.  The  liquid  of  the  cavity  was 
milky,  and  this  was  due  to  the  extraordinary  abundance  of  small  (3  ^  in 
diam.)  spherical  homogeneous  elements,  in  which  no  trace  of  nudeus 
could  be  seen.  Other  bodies  both  larger  and  smaller  were  observed. 
There  were  hints  that  reproduction  took  place  by  regular  segmentation ; 
but  no  fission  nor  budding  was  to  be  seen.  It  seem^  probable  that  the 
multiplication  of  the  fungus  took  place  within  the  tissues  and  not  in  the 
visceral  cavity. 

There  was  no  possibility  of  confusing  this  parasite  with  that  of 
pebrino,  and  still  less  with  that  of  muscardine.  It  differs  from  the 
former  in  size,  form,  constant  absence  of  the  clear  spot,  and  of  fission. 
The  elements  observed  were  in  size  and  form  like  the  spores  of  the 
muscardine  fongus,  but  form  asci,  and  do  not  exhibit  cylindrical  conidia 
or  filamentous  mycelia.  The  symptoms  of  the  disease  are  furthermore 
different  from  those  either  of  pebrine  or  muscardine. 

♦  Bot.  Ver,  Mtinchen,  March  21, 1887.    See  Bot.  Centralbl.,  xxxiii.  (1888)  p.  347. 

t  BergeuB  Maseuma  Aaruberet,  1887,  pp.  219-46  (2  pis.). 

X  Weinlaube,  1886,  pp.  447-8.    See  Bot.  OentralbL,  xxxiii.  (1888)  p.  16. 

§  IdM  1887,  37  pp.,  2  pis.,  and  10  figs.    See  id.,  p.  17. 

n  BdU.  Soo.  Zool.  France,  xii.  (1888)  pp.  535-6. 
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Frotopliyta. 

FilamentoiiB  Heterooystoni  Hostoohines.*— Meesra.  E.  Bornet  and 
0.  Flahanlt  have  prepared  a  synoptioal  table  to  all  known  speciea 
of  Biynlariaoese,  SirosiphonaoeaB,  and  Scytonemeea.  These  indado 
21  genera  and  114  species.  Of  these  species  83  are  fresh-water,  and 
27  marine,  while  4  belong  to  brackish  water.  20  of  them  are  cosmo- 
politan ;  52  belong  to  Europe  only,  40  to  America,  and  5  to  the  East ; 
18  are  common  to  Europe  and  America,  6  to  America  and  the  East,  2  to 
Europe  and  the  East,  la  temperate  countries,  and  especiaUy  in  Europe, 
the  plants  of  tfiese  families  abound  most  in  the  warmer  re^ons ;  uod 
the  reason  why  so  oomparatively  few  species  are  known  to  inhabit  the 
tropics  is  probably  the  paucity  of  material  from  those  oountries. 
Adyancing  from  the  hot  level  country  to  the  mountains,  the  species 

Sidually  become  less  numerous,  and  finally  disappear  altogether  in  the 
pine  regions.    The  fourth  flEunily  or  Nostocaoe»  are  not  treated  of  in 
this  paper. 

Hew  Chromogenio  Bacillut— Baoillui  o€oruleuB.t— Br.  J.  A.  Smith 
has  found  in  the  water  of  the  Schuylkill  riyer  a  hitherto  unknown 
species  of  chromogenic  bacillus,  which  he  has  named  BctdUuB  ecenileuB, 
At  ordinary  temperatures  it  developes  on  boiled  potato  a  beautiful  dark 
blue  colour,  which  later  deepens  to  a  black-blue.  The  colonies  form 
cup-shaped  depressions  with  raised  edges.  It  is  aerobic,  at  least  its 
colour-formation  is  associated  with  access  of  air,  for  cultiyations  within 
the  gelatin  mass  are  colourless,  while  the  upper  part  shows  a  bluish 
tinge.  Oelatin  cultivations  were  always  fluid  on  the  surface.  The  cells 
take  up  the  colour,  which  is  insoluble  in  water,  spirit,  or  add.  On 
potato,  where  the  colour  is  best  seen,  the  badlli,  in  contrast  to  JfSero- 
coccus  cyaneus,  only  grow  on  the  sur£eM)e.  The  bacillus  is  2-2*5  fi 
lon^  and  0*5  fi  broad.  It  usually  developes  in  leptothriz-like  chains. 
If  me  preparations  were  overheated,  many  became  comma-shaped.  They 
stain  well  with  methyl-violet. 

Bacillu8  ccBTuleua  is  distinguished  from  B.  syncyaneua,  B.  nolaeeus^ 
and  M,  cyaneua  by  its  deep  blue  colour.    It  is  not  pathogenic 

Soheurlen*8  Cancer  Bacillus.} — ^Pipf.  P.  Baumgarten,  in  oonjunctioQ 
with  Dr.  Bosenthal,  immediately  after  the  publication  of  Scheurlen*8 
communication  on  the  cancer  bacillus,  instituted  a  series  of  experiments 
for  ascertaining  the  value  to  be  attached  to  the  presence  of  the  organism 
in  question.  He  states  that  before  the  cultivation  experiments  with 
cancer  juice  were  begun,  there  presented  itself  as  an  unbidden  guest  upon 
a  potato  slice  a  bacillus,  which  in  its  appearance  and  morphology  bore  a 
striking  likeness  to  Scheurlen's  bacillus,  even  if  it  were  not  identical 
therewith.  The  only  demonstrable  difference  between  the  two  consisted 
in  the  fact  that  the  rod-like  cells  and  spores  of  tiie  potato  bacillus  seemed 
somewhat  larger  than  the  corresponding  formations  from  the  Scheurlen 
preparations,  and  that  the  potato  bacillus  fluidified  the  gelatin  more 
strongly  than  was  the  case  with  Scheurlen's  cancer  bacillus.  By  means 
of  Scheurlen's  method  he  succeeded  in  obtaining  from  the  juice  of  a  large 
number  of  cancers,  chiefly  of  the  mamma,  but  also  from  various  other 

♦  Mem.  Soc.  Soi.  Nat  Cherbourg,  xxv.  (1887)  pp.  195-222.  Cf.  this  Journal, 
1887,  p.  793.  t  Med.  News,  1887  (u.)  p.  758. 

X  CentralbL  f.  Bakteriol.  u.  Parasitenkn  ill  (1888)  pp.  897-8. 
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places,  a  baoillns  almost  completely  resembling  the  potato  bacillus  on  the 
one  band,  and  Scbenrlen's  bacillos  on  the  other.  The  same  bacillus  was 
also  found  in  the  juice  of  a  sarcoma  of  the  mamma,  a  sarcoma  of  the 
pericranium,  and  even  in  a  neuroma  of  the  vola  manus.  Moreover  the 
Scbeurlen  cancer  bacillus  (or  a  bacillus  extremely  like  it)  does  not  merely 
appear  in  carcinomata,  but  in  other  neoplasms,  and  not  only  is  it  not 
exclusively  associated  with  carcinoma,  but  it  is  found  in  agar  plate  culti- 
vations in  connection  with  various  other  kinds  of  bacteria  derived  from 
the  cancer  juice.  Nor  is  the  Scheurlen  bacillus  a  constant  concomitant 
of  cancer,  for  tiie  author  fidled  to  find  it  in  a  cancer  of  the  rectum,  and 
also  in  a  case  from  the  mamma,  although  submitted  to  the  same  procedure. 
The  author  therefore  concludes  that  <£ere  is  no  proof  that  the  Scheurlen 
bacillus  is  peculiar  to  cancer,  and  suspects  that  it  is  an  immigrant  from 
the  skin  or  mucous  membrane. 

Spore-formation  in  the  Badllus  of  Glanders.*— Prof.  P.  Baum- 
garten  states  that  Dr.  Bosenthal  has  made  numerous  experiments  to 
determine  the  question,  previously  unsolved,  of  endogenous  spore-forma- 
tion in  glanders  badllua  Numerous  experiments  with  cover-glass 
preparations  from  somewhat  old  potato  cultivations  of  this  microbe  have 
shown  Uie  presence  of  spores,  the  appearances  resembling  those  obtained 
with  anthrax  bacillus.  Neisser's  method  for  staining  spores  (one  hour's 
staining  in  EhrHch's  fuohsin  solution  in  a  steam  stemizer  at  100*'  0.,  or 
at  150^  0.  with  dry  heat,  decolorizing  in  hydrochloric  acid  and  alcohol, 
and  after-staining  with  methylin-blue)  was  adopted.  The  spores  were 
coloured  a  deep  red,  and  the  rest  of  the  rodlet  blue.  The  spores  were  for 
the  most  part  free,  but  sometimes  within  the  bacilli.  It  must  therefore  be 
considered  as  settled  that  glanders  bacillus  forms  spores,  but  whether 
always  or  under  certain  conations  only  remains  to  be  determined. 

Bacterio-purpurin.t^I)r.  T.  W.  Engelmann,  who  in  1882  described 
a  red  bacterium,  B.  photomeiricum^X  ^^  recently  examined  this  and  other 
red  Sdiizomycetes  obtained  both  from  fresh  and  salt  water.  The  forms 
examined  are  known  as  B,  photomeiricun^  roseo-^pemdnum^  rubeacens^  and 
mdfuraiumj  CkUhrocyaHa  roseo-penicinaf  Monaa  Okeni^  vinosa,  and  TFor- 
mingiij  Ophidomonas  aanguinea,  ^habdonumoB  rosea,  and  SpirUlufnffiol<iceum. 
Whether  they  are  one  or  the  same  kind,  they  at  any  rate  belong  to  the 
sulphur  bacteria  which,  in  the  presence  of  free  hydrosulphuric  acid, 
become  filled  with  sulphur  granules  and  oxidize  this  sulphur  to  sulphuric 
acid.  All  are  coloured  by  a  purplish-red  pigment  diffusely  disseminated 
in  the  protoplasm  (bacterio-purpurin  Bay  Lankester). 

The  recent  experiments  have  oonflzmed  the  earlier  ones  as  to  the 
behaviour  of  B.  photometricum  and  the  others  to  light,  the  peculiar 
influence  of  which  is  not  associated  with  the  presence  or  absence  of 
sulphur,  but  with  the  presence  of  bacterio-purpurin,  wherefore  it  is 
proposed  to  distinguish  these  forms  of  '' Purouro-bacteria "  from  the 
unpigmented  sulphur-bacteria  which  are  not  influenced  by  light. 

From  a  series  of  experiments  made  with  sun,  gas,  and  electric  light, 
the  spectra  showed  that  there  was  an  evident  proportion  between  absorp- 
tion and  physiological  effect,  and  that  this,  like  the  analogous  chemical 
process  of  carbon  assimUation  by  chlorophyll,  was  brought  about  by 

*  GentralbL  t  Bakteriol.  u.  Parasitenk.,  iiL  (1888)  p.  897. 

t  Arch.  f.  d.  Gesammi  Phydol.  (Pflager),  xUi.  (1888)  pp.  183-6. 

i  See  this  Journal,  1888,  p.  256. 
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the  action  of  light.  The  purple  bacteria  in  fsMst  give  ofif  oxygen  undet 
the  influence  of  light,  and  cnltore-experiments  showed  that  Uie  develop- 
ment, growth,  and  multiplication  of  purple  Sohizomycetes  is  only  per- 
manenUy  possible  in  the  light. 

The  elimination  of  oxygen  is  intimately  associated  with  the  presence 
of  bacterio-pnrpnrin  in  the  living  protoplasm.  Yet,  as  with  chlorophyll, 
it  stands  in  no  simple  relation  to  the  satniation  of  the  plasma  with  the 
pigment.  In  individual  cases,  however,  it  is  proportionate  for  different 
wave-lengths  to  the  absorbed  energy  of  the  light.  Ultra-red  (gas  or  sun- 
light deprived  of  visible  rays  by  means  of  iodine  in  sulphide  of  carbon  or 
pure  ultra-red  between  0*80  and  0*90  /a  wave-lengths)  acts  less  weakly 
than  perfectly  mixed  light  The  visible  red,  tibe  extreme  ultra-red, 
violet,  and  ultra-violet,  gave,  at  least  in  the  q^ectrum  of  powerful  gas- 
light, no  obvious  effect 

Bacterio-purpxurin  is  therefore  a  true  chromophyll;  apparently 
not  a  simple  chemical  body,  but  a  mixture  like  other  chromophylls 
(chlorophyll,  diatomin,  rhodophyll) ;  and  is  distinguished  from  the 
latter  most  strikingly  by  the  absence  of  the  green  constituent  It 
demonstrates  anew  tibit  the  elimination  of  oxygen  can  be  effected  in  the 
light  by  non-green  pigments  and  by  every  kind  of  wave-length,  and  that 
in  all  cases,  for  the  different  wave-lengths  it  is  proportioniftl  to  the 
absorbed  energy  of  the  light 


^  1^1 » 
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MICROSCOPY. 

a.  IzLStruments,  Accessories,  Ac* 

a)  Stands. 

Haclief  8  Crane-arm  Microscope. — This  form  of  Microscope  (fig. 
was  designed  by  M.  A.  Nachet  on  the  suggestion  of  Prof.  Lac 


FiQ.  62, 


*  This  snbdiTision  oontains  (1)  Stands ;  (2)  Eye-pieces  and  Objectives ;  (3)  Illa- 
minating  and  other  Apnaratos ;  (4)  Photomicrography ;  (5)  Miorosoopioal  Optics 
and  Manipnlation ;  (6)  Miscellaneons. 
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Dnthiers  to  meet  the  case  of  microsoopic  examination  being  required  of 
the  Bnr&ces  of  large  objects  of  various  kinds,  especially  animals. 

On  a  tripod  with  broadly  spreading  feet  is  fixed,  so  as  to  rotate  on 
the  centra  of  the  tripod,  a  curved  stondard  20  inches  long,  pierced  in 
five  places  to  redace  the  weight.  At  the  top  of  the  standard  is  the  slide 
support  for  the  body-tube,  which  is  raised  and  lowered  by  rack  and 
pinion.  The  slide  itsdf  also  rotates  laterally  on  the  end  of  the  standard 
so  that  the  body-tube  can  be  set  at  an  angle. 

Dumaige's  Travelling  Microscope.* — This    Microecope    of    M. 

Dumaige  Tng.  68)  anticipates  one  of  tiie  features  of  Mr.  Giles's  *'  Army 

Medical  Microscope,"  in  that  the  stage  and  foot  aro  in  one  piece. 

The  following  is  a  translation  of  the  description : — 

^'  The  instruments  which  the  makers  o£fer  for  sale  under  the  name  of 

travelling  Microscopes,  if  they  have  the  advantage  of  being  small  in  sixe, 

Fio.  68. 


have  on  the  other  hand,  in  most  cases  at  least,  the  grave  inconvenience 
of  being  deficient  in  the  stability  necessary  for  delicate  observations. 

Oomptes  BenduB  Soc.  de  Biol.  (Paris),  1887,  p.  103.    (S^noe  of  19th  Feb.) 
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H.  Dnmaige  has  deyised  an  infitmment  which  while  paddng  into  a 
small  compass,  has  all  ihe  conditions  of  perfect  stability  and  all  the 
improvements  whidi  are  applied  to  lar^  laboratoi^  Miorosoopes. 

When  set  np  the  instnnnent  is  an  indixiing  lucrosoope  of  ordinary 
dimensions.  It  can  be  divided  into  two  parts ;  the  first  comprising  the 
stem  and  the  tube;  the  second  the  stage  and  the  foot. 

The  standard  is  fixed  on  the  stage  by  a  screw  of  special  constmction 
having  four  threads.  This  mode  of  construction  assuring  very  great 
stability,  it  has  been  possible  to  make  the  standard  very  short  Owing 
to  the  arrangement  of  the  screw  it  is  sufficient  to  torn  the  standard 
half  round  to  fix  it  in  the  stage  perfectly  securely. 

The  lower  part  of  the  Microscope  can  be  reduced  to  minimum 
dimensions  by  [rotating  the  stage  and  short  pillar  180^  and  then  in- 
verting the  stage  on  the  hinge  by  which  it  is  connected  with  the  pillar] 
and  plaoinff  it  between  the  feet  of  the  base. 

Thus  divided  and  folded  the  Microscope  occupies  only  a  small  space, 
and  can  be  placed  in  a  case  of  reduced  dimensions'*  ^6  in.  X  6  in.). 

A  spedal  condenser  is  added,  differing,  however,  trom  the  Abbe  form 
only  in  its  mechanical  part,  which  is  arranged  so  as  to  take  up  only  a 
very  small  space. 

Kelson's  Mechanical  Stage.— In  bringing  before  the  March  meeting 
a  new  mechanical  stage,  Mr.  E.  M.  Nelson  said  he  '^  desired  to  point  out 
that,  in  designing  a  Microscope,  one  had  to  guard  against  falling  into 
one  of  two  errors — over-complexity  on  the  one  hand,  and  overHEomplioity 
on  the  other.  It  must  be  remembered  thai  over-simplicity  is  an  error 
just  as  great  as  over-complexity;  it  is  to  be  feared  that  in  consequence 
of  so  much  notice  having  been  given  to  over-complexity  (and  surely  it 
was  wanted),  the  other  error  of  over-simplicity  has  been  neglected.  It 
is  almost  an  abuse  of  terms  to  call  the  heavy-footed,  non-indining. 
Continental  abomination,  with  its  spring-dip  stoge,  small  aperture,  and 
with  a  sliding-tube  ooarse-ftdjustment,  by  the  now  exalted  name  of 
Microscope.  As  to  stages,  it  would  be  hard  to  invent  a  worse  form 
thm  that  usually  found  in  Continental  stands,  consisting  of  a  small  flat 
stage,  one  small  hole,  and  spring  dips." 

Mr.  Nelson  then  described  his  new  stage  as  follows: — 

**  The  stage,  which  is  of  my  horseshoe  form,  has  two  narrow  vertical 
dots  out  in  it,  one  on  dther  side  of  the  opening.  The  usual  radk-and- 
pinion  which  is  placed  underneath  the  sta^,  moves  blocks  sliding  in  the 
vertical  dots.  These  blocks  come  flush  with  the  stage,  and  have  a  screw 
in  them,  the  head  of  which,  projecting  above  the  stage  and  pressing 
against  the  lower  edge  of  the  slide,  pushes  it  up.  The  podtion  of  the 
Microscope  is  assumed  to  be  an  indmed  one,  then  on  turning  back  the 
pinion  the  slide  drops.  In  fine,  the  slide  is  kept  against  the  screw-heads 
by  gravity,  the  Microscope  being  inclined. 

As  the  blocks  only  come  up  through  the  dots  flush  with  the  stage, 
the  screw-heads  alone  projecting,  a  plain  stage  may  be  obtained  at  any 
time  by  removing  the  screws.  Or,  if  preferrod,  a  bar  may  be  fixed  by 
the  screws  to  the  blocks,  which  will  make  a  medhanicd  sli&ig  bar. 

This  last  is  the  form  I  have  adopted  in  my  own  Microscope.  In 
addition  to  the  vertical,  a  horizontal  movement  may  be  fitted  in  the  same 
way  by  dotting  the  stage  and  moving  a  block  by  a  screw  underneath. 
Such  a  fitting  has  been  put  to  the  Microscope  before  you.  It  is  obvious 
that  by  such  a  method  one  can  push  the  slide  across  the  stage;  but  there 
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ifl  no  means  but  that  of  the  finger  to  bring  it  back  again.  Of  oonrae,  by 
keeping  the  slide  pressed  against  the  stud  one  can  regulate  the  motion 
backwards  by  means  of  the  screw.  If  a  horizontal  biuckward  motion  is 
required,  there  are  two— and  only  two^altematives  before  you :  either 
you  must  clip  the  slide,  or  you  must  place  the  slide  in  a  moying  plate. 
If,  on  the  one  hand,  the  slide  is  dipped,  you  foil  into  the  errors 
mentioned  above ;  and  if^  on  the  other,  you  adopt  the  moving  plate,  you 
must,  if  it  is  to  stand  a  crucial  test,  copy  the  Powell  modeL  Now,  as 
the  scope  of  the  new  stage  is  to  improve  the  student's  Microscope  at  a 
small  extra  cost,  it  stands  to  reason  that  the  second  alternative  is  out  of 
the  question. 

The  advantages  I  claim  for  the  new  movement  are  as  follows : — 

S.)  The  vertical  and  horizontal  movements  are  independent  of  one 
er,  so  you  can  have  a  vertical  movement  fitted  to  your  Microscope 
without  the  horizontal,  or  vice  versd, 

(2)  By  removing  the  screws  in  the  blocks  which  are  the  only  things 
above  the  stage,  the  stage  is  left  perfectly  plain,  just  as  if  there  was  no 
mechanical  movement  at  all. 

(3)  By  merely  slotting  the  sliding-bar,  to  enable  it  to  pass  over  the 
screw-heads,  the  sliding-bar  and  the  mechanical  movement  can  be  used 
independentiy  of  one  another. 

(4)  By  screwing  a  bar  to  the  blocks  you  have  a  perfect  mechanical 
vertical  movement  This,  I  think,  in  practice,  will  be  found  tiie  most 
usefuL 

(5)  By  graduating  the  heads  of  the  pinions,  and  by  marking  the 
stage  for  each  complete  revolution,  a  finder  and  a  rough  micrometer 
sufficiently  accurate  for  low  and  medium  powers  is  made. 

^6^  It  is  inexpensive. 

(7)  And  perhaps  the  most  important.  The  moving  pinions  being 
fastened  to  a  fixed  stage,  and  the  blocks  sliding  in  grooves  in  the  stage, 
renders  the  movement  peculiarly  steady." 

When  exhibited  it  was  pointed  out  *  that  as  both  hands  are  required 
to  work  the  stage— one  for  the  milled  head  and  the  other  to  keep  the 
slide  pressed  against  the  screws — ^the  great  advantage  of  a  mechsmical 
stage,  in  being  able  to  focus  at  the  same  time  that  the  slide  is  moved, 
was  lost.t 

Fine-a^jnstment  by  tilting  the  Stage. — ^In  describing  Queen  and 
Go.'s  "  New  Laboratory  Microscope,  Acme  No.  5,"  in  which  the  uppw 
stage-plate  is  lifted  at  one  end  by  a  screw,  tiie  writer  says  X  that  ^lis 
''  plan  of  constructing  the  fine-adjustment  has  the  following  invaluable 
features,  which  especially  fit  it  for  class  work  in  the  laboratoiy. 

First  (and  principally).  Perfection  of  action:  The  upper  plate, 
carrying  the  object,  must  respond  instantly  to  the  movement  of  the  screw 
—upward  by  positive  action,  downward  by  the  spring  of  the  plate ;  and 
without  any  lateral  or  side  motion ;  these,  of  course,  are  Uie  essential 
features  of  a  good  fine-adjustment. 

Second  (and  important).  This  perfect  action  will  continue  as  at  first ; 
as  there  are  no  joints  to  wear  loose  or  become  strained,  there  can  be 
developed  no  lost  motion  nor  lateral  motion  by  wear  or  rough  handling, 
all  being  made  practically  in  one  solid  piece. 

•  Ante,  p.  834.  f  Cf.  Engl.  MeoL,  xlvii.  (1888)  p.  117. 

X  QuoeiTB  Micr.  Bulletin,  iv.  (1887)  p.  44  (I  pi.). 
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Third.  It  ie  inezpensiYe  in  oonfitniotion.  An  objection  is  sometimes 
made  that  one  side  of  the  stage-plate  is  moved,  while  the  other  is  not, 
thus  elevating  one  side  more  than  the  other.  We  only  ask  those  to 
whom  this  may  appear  an  objection,  to  make  a  practical  and  careful 
test.  They  wiU  find  that  this  objection  is  utterly  invalid  in  practice,  as 
the  range  of  the  motion  required  is  very  slight." 

On  tiie  other  hand  it  must  be  pointed  out  that  this  system  of  fine- 
adjustment  is  hardly  tolerable  for  any  but  rough-and-ready  elementary 
work,  as  the  continual  tilting  of  the  stage-plate  supporting  the  object 
renders  the  employment  of  substage  apparatus  very  inconvenient,  not  to 
say  practically  impossible. 

Amici  adopted  this  mechanism  in  one  of  his  models  we  have  met 
with,  one  of  which  is  shown  in  fig.  64,  where  the  stage  consists  of  a 
plate  bent  on  itself,  the  upper  half  being  pressed  upwards  by  a  screw, 
returning  by  its  own  '* spring"  when  tiie  screw  is  withdrawn.  The 
more  common  form  is  that  shown  in  figs.  65  and  66,  where  the  stage 
does  not  consist  of  one  plate  bent  on  itself,  but  of  two  joined  by  a 
short  bar  at  one  end.  A  peculiar  modification  of  this  plan  is  shown  in 
fig.  67,  where  the  thick  stage  has  a  thin  plate  separated  from  its  upper 
Burfiace,  which  is  raised  at  one  end  by  a  screw,  as  in  the  other  cases. 
Fig.  68  shows  another  modification,  adopted  by  Seibert,  of  Wetzlar, 
the  stage  being  suspended  between  two  pivots  at  one  end  and  tilted 
by  a  screw  at  the  other  end,  acting  against  the  pressure  of  a  spiral- 
spring. 

Amici  also  adopted  the  system  of  suspending  the  stage  (fig.  69) 
on  pivots  on  either  side  of  the  pillar,  an  angle-piece  being  connected 
at  the  back  forming  a  bent  lever,  by  which  the  stage  was  tilted  by  a 
screw  acting  against  a  spring.  Nobert  modified  this  latter  system,  even 
with  his  latest  Microscopes  to  which  he  applied  his  stage-micrometer^ 
by  suspending  the  stage  on  pivots  on  either  side  of  the  pillar,  and  at- 
taching the  angle-piece  beneath  the  stage  so  as  to  be  acted  upon  by  a 
screw  passing  through  the  pillar;  the  downward  motion  of  tiie  sta^o 
acted  by  gravity  only  as  in  the  small  French  Microscope  shown  in 
fig.  70,  which  instrument  has  in  addition  a  peculiar  crank-arm  attached 
near  the  edge  of  the  milled  head,  which  raises  and  lowers  the  body-tube 
instead  of  the  usual  rack  and  pinion.  This  plan  has  been  adopted  in 
many  of  the  commoner  types  of  Microscopes  issued  in  recent  years  in 
Germany,  in  some  cases  (as  in  the  Microscope  by  Schieck,  of  Berlin, 
diown  in  fig.  71)  the  downward  motion  of  the  stage  is  controlled  by  a 
spiral-spring  pressing  on  the  front  of  the  angle-piece. 

Tr^urt  and  Oberhauser  (fig.  72)  avoided  the  tilting  of  the  stage 
by  making  the  upper  plate  move  up  or  down  in  a  horizontal  position 
by  means  of  a  screw  and  socket  at  one  end  and  a  guide-pin  at  the  other 
end.  Oharles  Chevalier  and  others  in  France  adopted  this  mechanism, 
with  more  or  less  modification ;  and  in  England,  Pritchard,  Carpenter 
and  Westley,  and  others  also  employed  the  system.  Fig.  73  shows  the 
application  of  a  rack  and  pinion  with  a  guide-pin  giving  parallel  motion 
to  the  upper  stage-plate.  This  focusing  by  the  stage  was  subsequently 
elaborated  by  the  late  Hugh  Powell,  for  which  he  was  awarded  a  silver 
medal  by  the  Society  of  Arts  in  1841,  and  which  consisted  in  making 
the  upper  part  of  the  stage,  carrying  the  ^  Turrill "  mechanism,  to  move 
upwards  or  downwards  in  the  skicUy  horizontal  position  by  a  system  of 
screws  acting  upon  levers  and  wedges.  Andrew  Ross  appears  to  have 
adopted  this  system  also  in  some  of  Us  early  constructions. 
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It  appears  to  us  regrettable  that  bo  many  opticians  shonld  struggle 
to  issue  ^  students' "  Microsoopes,  the  chief  aim  of  which  appears  to  be  a 
low  cost  of  production  regardless  of  the  modem  requirements  in  such  in- 
struments. Our  own  experience  is  that  with  a  stand  well  equipped  with 
substage  appliances  for  controlling  the  illumination,  every  good  objeo- 
tiye  may  be  made  to  yield  images  at  least  50  per  cent  better  than  are 
possible  without  such  appliances.  A  '*  student "  should  obyiously  com- 
mence his  training  in  microscopy  by  learning  to  use  his  optical  battery 
in  the  most  effectiYe  manner,  which  practically  necessitates  his  being 
provided  with  a  stand  altogether  superior  in  construction  to  those  usually 
supplied  as  "  students' "  Microscopes. 

Since  the  above  was  written  the  writer  of  the  article  on  which  we 
were  commenting  replied  *  to  a  similar  criticism  as  follows : — 

*' Another  eminent  professor,  for  whose  opinion  we  have  great 
respect,  in  reply  to  our  argument  in  favour  of  tiie  Acme  No.  5,  urging 
the  inexpensive  construction  combined  with  thorough  efficiency,  of  the 
fine-adjustment,  presents  the  well-known  theoreticsJ  objectiom  to  this 
form,  and  (while  willing  to  admit  that  he  might  not  be  able  to  tell,  by 
looking  through  the  Microscope,  which  side  of  the  stage  was  most  ele- 
vated) says  that  in  his  e]q)erience  expense  is  not  an  objection  if  the 
Microscopes  are  likely  to  be  effective  and  durable  in  use  in  the  labora- 
tory. He  considers  it  desirable  to  pay  more  and  get  instruments  free 
from  theoretical  objection.  He  speaks  of  his  experience  in  Qermany 
with  German  laboratory  Microscopes ;  how  each  year  they  required  to 
be  sent  to  the  maker  for  repair.  Eight  here  is  a  strong  argument  in 
favour  of  the  construction  of  the  fine-adjustment  adopted  in  the  Acme 
No.  5.  In  instruments  of  the  usual  German  type  the  operation  of  the 
'  slip.tube '  brings  a  great  strain  on  the  slide  of  the  fine-adjustment ;  in 
the  Microscope  above  referred  to  the  two  adjustments  are  entirely 
separate,  and  there  is  no  strain  on  the  fine-adjustment  from  the  use  of 
the  other ;  in  fact,  there  is  no  slide  or  joint  whatever  that  can  wear 
loose.  The  slip-tube  adjustment  is  carried  upon  a  solid  arm,  to  which 
it  is  firmly  dovetailed  and  screwed  fast  We  are  willing  to  admit  that 
another  form  of  fine-adjustment  may  be  preferable  for  the  expert  en- 
gaged in  work  which  requires  the  use  of  substage  condenser,  highest 
powers,  &c. ;  but  for  the  ordinary  work  of  the  histological  laboratory 
we  believe  that  it  will  prove  eminently  adapted.  In  the  language  of 
modem  science,  its  structure  being  suited  to  the  conditionB  of  its 
'  environment,'  it  will  survive,  being  of  the  '  fittest.' " 

"American  Microscopes— A  Complaint*' — A  great  sensation  has 
been  caused  in  the  United  States  by  the  publication  f  of  the  following 
article  by  Prof.  0.  S.  Minot,  condemnatory  of  American  Microscopes. 
The  author's  criticism  is  much  too  sweeping  and  indiscriminate. 

**  Every  autumn  when  the  colleges  and  medical  schools  of  the  country 
begin  their  Academic  years,  there  are  many  students  who  come  to  their 
instructors  seeking  advice  in  regard  to  the  purchase  of  Microscopes. 
Often  they  appear  already  fumished  with  an  instrument  of  which  they 
are  anxious  to  learn  that  the  lenses  are  particularly  good. 

"  As  it  has  been  my  duty  for  several  years  to  conduct  a  largo  class 
in  practical  histology,  I  have  had  frequent  applications  for  advice 
about  Microscopes,  and  have  seen  and  examined  a  great  many  different 

♦  Queen's  Micr.  Bulletin,  v.  (1888)  p.  2.        f  Science,  x.  (1887)  pp.  275-6. 
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stands,  and  the  lenses  of  many  manufaotorers.  I  have  bad,  therefore, 
opportunities  to  test  the  practical  oonyenienoe  and  advantages  of  the 
many  sorts  of  Microscopes  which  the  students  have  brought  edong  with 
them.  The  result  of  this  experience  is  the  conviction  that  it  is  un- 
desirable to  recommend  a  student  to  purchase  any  Microscope  whatsoever 
of  American  manufEUSture,  and  to  always  counsel  him  to  obtain,  if  possible, 
one  of  the  Gkrman  or  French  instruments. 

'*  In  order  to  make  my  judgment  more  clear,  I  may  add  that  I  know 
of  no  American  Microscope  which  I  should  like  to  purchase  at  any 
price,  for  my  own  use  in  histological  or  embryological  work. 

*'  I  venture  to  express  this  adverse  opinion  in  regard  to  American 
Microscopes  in  the  hope  of  inducing  some  of  our  opticians  to  manu- 
factare  a  stand  for  a  Microscope  suitable  for  the  use  of  students  of 
histology  and  biology.  It  appears  to  me  that  the  simple  model  now 
almost  universally  adopted  in  Europe  is  far  superior  to  everything 
o£Eered  us  in  rivalry  to  them  by  our  own  dealers. 

*'  To  justify  myself,  I  should  like  to  give,  first,  the  reasons  for  iny 
disapproval  of  the  American  forms ;  and,  second,  the  reasons  for  my 
preference  of  German  forms.  The  fundamental  error  in  Microscopes  of 
American  manufacture  is  that  they  are  for  the  most  part  constructed 
with  a  view  of,  I  might  almost  say,  entrapping  inexperienced  purchasers. 
The  zeal  of  the  maker  is  turned  too  much  to  decorative  lacquering  and 
nickel-plating ;  he  adds  to  his  stand  as  great  a  variety  of  mechanical 
contrivances  and  adjustments  as  the  price  of  the  stand  will  permit,  and 
many  of  these  contrivances  are  not  really  commendable  for  their  utility. 
In  the  majority  of  cases  the  stands  are  made  to  tilt,  which,  for  one  that 
uses  the  Microscope  for  real  work,  is  an  almost  useless  luxury,  because 
be  who  really  works  in  histology  necessarily  examines  fresh  specimens 
in  fluids,  or  at  least  constantly  has  on  the  stage  of  his  Microscope 
preparations  in  various  stages  of  unreadiness,  and  not  mounted  in  a 
permanent  form.  All  this  implies  the  constant  use  of  fluids,  and,  if  the 
stage  of  the  Microscope  is  inclined,  the  use  of  liquids  is  impracticable. 
Any  one,  therefore,  who  uses  his  Microscope  for  the  ordinary  purposes 
of  a  student  or  an  investigator,  or  in  connection  with  clinical  or  patho- 
logical work,  very  soon  fidls  out  of  the  habit  of  tilting  his  Microscope. 
Hence  it  is,  that,  while  making  a  Microscope  to  tilt  renders  it  consider- 
ably more  expensive,  it  adds  nothing  essential  to  the  convenience  of  the 
stand  for  laboratory  work.  This  same  fact,  that  most  of  the  work  must 
be  done  with  the  tube  of  the  Microscope  vertical,  renders  it  indispensable 
that  the  Microscope  should  not  be  too  high  ;  so  that  we  must  put  down 
the  ten-inch  tube  as  a  bad  feature  for  a  student's  Microscope.  A  rack 
and  pinion  is  undoubtedly  advantageous;  it  renders  the  use  of  the 
Microscope  more  convenient,  and  increases  its  durability  by  diminishing 
the  strain  upon  the  stand  during  the  coarse  adjustment  of  the  focus. 
When  this  adjustment  is  effected  by  shoving  the  tube  with  the  hand,  the 
Microscope  wears  out  sooner  than  with  the  rack-and-pinion  movement ; 
yet  even  the  rack  and  pinion,  which  are  so  generally  put  on  our  American 
Microscopes,  are  not  indispensable,  and  the  greater  part  of  the  histo- 
logical and  embryological  investigations  of  the  past  twenty  years  have 
been  made  without  the  employment  of  this  convenience. 

'*  The  stage  of  the  American  Microscope  is  very  faulty.  The  large 
movable  glass  plate  with  a  hole  through  it  is  a  toy  fit  only  for  an 
amateur  or  fancy  collector ;  it  interferes  with  the  use  of  fluids,  and  with 
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the  freedom  of  moTement  of  the  slide  over  Hhe  field  of  the  Microscope — 
the  two  things  which  nte  most  indispensable  in  practice.  A  good  stage 
should  be  large  and  flat,  with  nothing  npon  it  except  a  pair  of  spring 
clips  and  a  hole  for  a  diaphragm.  The  diaphragms  are  often  a  matter 
of  particnlarlj  fanciful  coostmction.  Thus  the  iris  diaphragm  is  often 
introduced  to  allnre  the  inexperienced,  bnt  it  is  not  a  giiod  fonn  except 
in  conjunct' on  with  an  achromatic  condenser.  There  are  other  details  of 
eonstriiction  which  are  eqnallj  open  to  nn&yonrable  criticism,  bat  it  is 
unnecessary  to  go  into  their  discussion. 

^' Unfortunatelj,  while  we  see  so  much  pains  expended  upon  the 
brasswork  of  the  Microscope,  we  see  a  neglect  of  the  optical  members 
of  the  instrument ;  so  that  the  Microscope  as  a  whole  is  converted  into  a 
showy  piece  of  apparatus,  and  the  eye-pieces  and  oljectiyes  are  generally, 
though  not  always,  of  a  decidedly  inferior  character ;  when  they  are 
really  gcod,  the  lenses  are  very  expensiye. 

'^  If,  DOW,  our  manufacturers  would  reverse  the  distribution  of  their 
pain^itaking,  and  make  a  simple  stand  of  small  size  and  compact  model 
with  firjt-class  lenses,  they  would  furnish  something  which  could  be 
recommended  to  students  and  others  by  conscientious  advisers. 

*'  Turning  now  to  the  consideration  of  Continental  Microscopes,  so 
universally  used  in  Europe,  and  now  happily  gaining  supremacy  in  ihis 
country,  we  see  at  once  ^t  they  conform  to  tiie  practi<»il  requirements 
which  are  disdained  in  the  making  of  most  American  Microscopes. 

**  Thoy  are  built  with  a  firm  base.  The  stage  is  easily  reached  by 
the  fingers  when  the  hand  is  resting  upon  the  table.  It  carries  no 
superfluous  appurtenances,  but  is  large  and  flat  The  eye^pieoe  is  of 
such  a  height,  that  when  the  instrument  is  vertical  it  is  easy  to  look  into 
it  Concerning  the  lenses,  it  mudt  be  said  that  most  of  tiie  European 
manufacturers  are  very  conRcientious  in  regard  to  those  which  tiiey 
furnish.  There  are,  of  course,  some  makers  who  put  upon  the  market 
object!  vos  of  inferior  quality,  and  which  are  sold  as  such,  and  therefore 
at  a  correspondingly  low  price.  This  is  of  course  legitimate,  as  there  is 
a  demand  for  cheap  Microscopes. 

'*  The  price  of  these  desirable  Microscopes  is  very  much  less  than 
that  of  undesirable  American  ones.  According  to  our  system  of  protec> 
tion,  the  physicians,  scientific  men,  and  students  are  taxed  enormously  if 
they  buy  a  foreign  instrument  Put  into  plain  English,  this  means  Uiat 
we  are  heavily  fined  if  we  secure  what  we  require  in  the  way  of  Micro- 
scopes, while  a  small  number  of  manufacturers,  whose  money-making  is 
of  very  little  significance  to  the  public,  receive  a  bonus  for  furnishing 
an  inferior  article  at  a  high  price.  Thus  what  is  really  important  is 
sacrificed  for  what  is  unimportant.  Many  valuable  members  of  the 
nation  are  sacrificed  by  being  obliged  to  pay  for  the  advantage  of  a  small 
number  of  men  who  have  never  shown  themselves  willing  to  supply  to 
those  by  whose  sacrifices  they  benefit,  the  kind  of  instrument  wanted. 

"  Can  anything  be  more  unjust  ?  and  are  not  we,  who  are  engaged  in 
university  careers,  in  the  practice  of  medicine,  or  any  other  useful 
occupation  requiring  the  employment  of  Microscopes,  justified  in  com- 
plaining of  the  condition  of  afiairs,  which  is  little  short  of  a  national 
calamity  ?  Is  it  unreasonable  to  ask  the  manufacturers  of  Microscopes 
in  this  country  to  furnish  us  instruments  of  the  kind  we  really  need,  as 
some  sort  of  acknowledgment  of  the  money  thoy  extract  from  us  whether 
we  will  or  not  ? 
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**In  ezpressiDg  myself  so  decisiyelj  and  emphaticallj  npon  the 
subject  of  American  Microscopes,  I  have  not  considered  it  necessary  to 
give  a  detailed  discussion  of  the  relatiye  merits  and  demerits  of  the 
different  makes,  because  what  I  have  expressed  is  the  opinion,  in  these 
matters,  of  all  the  competent  judges  with  whom  I  have  talked  on  the 
subject. 

*'  I  know  positively  that  many  of  the  best  scientific  men  of  America 
are  ready  to  join  me  in  saying,  as  I  said  at  the  beginning,  that  there  is 
no  American  Microscope  which  we  should  like  to  buy  at  any  price  for 
our  own  use." 

In  reply  to  some  comments*  to  which  his  article  gave  rise,  Dr. 
Minot  wrote  as  follows  f  ' — 

*^  The  object  of  my  letter  in  '  Science '  was  to  direct  attention  to  a 
special  need  which  I  believe  to  exist  in  this  country.  This  need  is  one 
which  has  arisen  in  consequence  of  the  introduction  of  the  Microscope 
as  an  aid  to  the  educational  courses  of  American  colleges  and  medical 
schools.  There  the  requirement  is  that  the  Microscope  shall  be  as 
inexpensive  as  possible.  Now,  a  Microscope  must  fulfil  one  in- 
dispeoisable  reqmremeut,  it  must  be  optically  good.  If  the  lenses  are 
inferior,  the  value  of  the  instrument  is  excessively  diminished. 

^Pretty  much  all  the  other  qualities  of  the  Microscope  may  vary 
without  affecting  anything  but  the  convenience  of  the  Microscope.  It 
is  therefore  evident  that  it  is  solely  in  regard  to  the  stand  that  the 
economy  must  be  effected.  I  hold,  therefore,  that  the  ideal  student's 
Microscope  must  have  the  simplest  construction  possible,  and  that 
nothing  should  be  added  to  it  which  can  be  left  out,  and  still  leave  the 
instrument  sufficiently  convenient  for  actual  use.  The  hinged  joint  for 
tilting,  the  rack  and  pinion,  and  the  iris  diaphragm  all  increase  the 
expense  of  the  Microscope,  and  yet  do  not  add  anything  indispensable. 

'*  In  Germany  Microscopes  are  very  little  used  by  amateurs,  but  are 
extensively  used  by  scientific  investigators  and  students ;  accordingly, 
we  find  the  stands  which  are  made  in  that  country  adapted  to  the 
demand.  A  similar  demand  has  arisen  in  this  country,  and  will  probably 
grow,  and  I  should  suppose  that  it  would  be  for  the  interest  of  American 
manufacturers  to  meet  this  demand  rather  than  to  leave  the  market  to 
European  makers  without  competition." 

Bnilklo  Mioroioopical  Club. 

[Protest  against  Prof.  Minut's  article  on  Amerieaii  Mioroocopes,  suproy  p.  482.] 

7%<?  Microscope,  VIII.  (1888)  pp.  55-a 
Hbnrioi,  J.  F. — ^Beeently-diioovsred  Ifioroieopes  of  liiitorie  interest. 

[Describes  and  figures  two  Microscopes— (1)  cf.  post;  (2)  a  Culpeper,  **the 
exact  ooanterpart  in  every  particular  of  one  figui^ed  in  plate  iv.  of  Adams's 
'  Essays  on  the  Microscope  (1787),"  with  the  addition  of  a  rack  and  pinion 
for  focusing.] 

The  Microscope,  Vm.  (1888)  pp.  97-9  (2  figs.). 
ScotT,  G.  P.— {Ezhibitioiiofallieroscope.] 

[**This  Microscope  possesses  many  ingenious  appliances  connected  with  the 
body,  the  stage,  and  the  substage  of  wis  instrument  Especially  noticeable 
among  these  are  the  contrivances  by  which,  with  a  quarter  revolution,  the 
polarizer,  the  selenite,  and  the  analyser  of  the  polarizing  apparatus  can 
instantly  be  brought  into  use  or  turned  to  one  side,  so  as  to  avoid  all  inter- 
ference with  the  examination  of  an  object  by  ordinary  light."] 

Joum,  N.  York  Mia\  Soc.,  IV.  (1888)  p.  120. 

♦  Cf.  inter  alia  Queen's  Micr.  Bull.,  iv.  (1887)  pp.  41-3 ;  also  v.  (1888)  p.  4. 
t  Queen's  Micr.  Bull.,  v.  (1888)  p.  8. 
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(2j  Bye-pieoes  and  OUJeotlTes. 

The  Jena  Optical  Olast.* — ^Mr.  J.  Swift  Btates  that  the  difficnltiee 
in  the  practical  nse  of  this  glass  has  been  great,  ^  for  nearly  the  whole 
of  the  new  glass  purchased  by  him  was  foond  to  be  worthless,  so  rapid 
was  the  deterioration  of  most  of  the  samples;  and  some  systems  of 
lenses  made  of  them  became  pitted  on  the  snr&ces  within  a  week  after 
the  manufacture.  He. found  about  three  stable  samples  in  the  whole 
of  a  very  large  batch."  Figs.  74  and  75  represent  in  the  actual  dimen- 
sions the  eye-piece  and  objectiye  of  a  Microscope  made  entirely  of  the 
new  materials.  In  fig.  74,  A,  B,  and  0  are  of  the  new  crown  glass, 
and  D  of  the  new  flint.  In  the  objeotiye,  fig.  75,  A  is  the  ap^tnre 
above  the  compound  lens  BO;  B  is  of  hard  crown,  0  of  flint,  D  crown, 

Fie.  74. 


E  flint,  and  F  a  plano-convex  crown  element  of  deep  curvature,  cemented 
to  the  meniscus  flint  element  above  it.  Although  it  is  difficult  work  to 
make  an  objective  entirely  of  the  new  glass  in  its  stable  forms,  Messrs. 
Swift  use  the  glass  now  in  all  their  Microscopes  to  some  extent  for 
objectives  varying  from  the  1/12  in.  immersion  to  the  Sin. ;  the  benefit, 
they  state,  is  that  the  2  in.  objective  which  formerly  had  an  angular 
aperture  of  15°,  with  the  new  glass  has  an  angular  aperture  of  22°,  and 
strange  to  say,  instead  of  being  dearer  it  is  cheaper,  because  with  the 
good  samples  of  the  new  glass  the  manufacturing  optician  is  more  sure 
of  his  results.  As  regai^  the  eye-piece,  fig.  74,  Mr.  Swift  says: — 
"  It  would  be  very  difficult  to  use  the  ordinary  Huyghenian  eye-piece  of 
the  same  power,  as  the  loss  of  light  would  be  so  great  that  the  detail  the 
objective  would  be  capable  of  picking  up  would  not  be  seen,  or  the  eye 
would  have  to  be  nearly  in  contact  with  the  eye-piece,  to  enable  the 
object  to  be  seen,  but  with  the  eye-piece  shown  the  focal  distance  is  so 
increased  that  it  can  be  used  with  as  much  ease  as  one  of  the  ordinary 
construction  with  a  magnification  of  only  ten  diameters." 

B  A  u  8  c  H,  £.— Society  Sore w. 

[Condemns  the  ambiguity  of  the  instructions  of  the  original  committee,  and 
urges  that  something  should  be  done  to  get  a  better  standard.] 

The  Microscope,  VIII.  (1888)  p.  127. 

*  The  Engineer,  1888,  March  2,  pp.  182-3  (2  figs.). 
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L.,  A.  S<— Inquiry  as  to  the  best  proportioii  of  Eye-piece  to  Objective. 

Engl.  Meek.,  XLVU.  (1888)  pp.  169-70. 
ObjectiTei,  Snglisb  and  Continental. 

[iDquiry  "how  to  compare  the  English  and  Continental  nomenclature  of 
objectives." 

Reply  by  "  T.  F.  B."  that  such  a  list  as  desired  **  would  be  impossible,  from 
tne  simple  fact  that  the  magnifying  powers  of  the  objectiTes  as  supplied  by 
the  makers  do  not  agree  with  their  own  catulogues."  He  then  proceeds  oa 
follows : — 

**  Within  certain  limits,  however,  the  focal  distance  of  the  objective  is  not  of 
the  slightest  importance,  the  numerical  aperture  being  the  only  measure  of 
its  capacity  to  show  fine  detail.  Thus  if  a  1/4  in.  and  a  1/8  in.  objective 
have  the  same  NA.,  and  an  object  is  shown  under  the  first  with  an  eye-piece 
magnifying  eight,  and  under  the  latter  with  an  eye-piece  magnifying  four 
times,  there  will  be  no  difference  between  the  images  whatever,  neither  in 
brightness  nor  in  the  amount  of  detail  shown,  provided  both  glasses  are 
equally  corrected.  The  measuring  the  capacity  of  an  objective  by  its  focus 
is  an  old  superstition  handed  down  from  the  time  when  the  angle  had  to  be 
limited  from  a  want  of  skill  in  making  the  necessary  corrections  for  chromatic 
and  spherical  aberration,  and  like  most  superstitions,  has  lingered  for  a  long 
time  after  the  cause,  which  made  it  a  real  faith,  has  aisappeared.  I  can  only, 
then,  counsel  'A  Constant  Reader'  to  throw  aside  all  notions  of  measuring 
the  capacity  of  a  glass  by  its  focal  length,  and  in  its  place  to  study  the 
*  Aperture  Table '  given  in  the  *  Journal  *  of  the  Royal  Microscopical 
Society,  where  he  will  find  the  resolving  power  for  any  given  aperture,  and 
can  then  compare  catalogues  for  himself." 

It  cannot,  however,  be  quite  so  broadly  laid  down  that  the  ^  focal  distance  of 
an  objective  is  not  of  the  slightest  importance."  Even  when  resolution  is 
alone  considered  there  is  a  proper  relation  between  aperture  and  power 
which  renders  a  knowledge  of  the  latter  important.] 

£ngl.  Meek.,  XLVII.  (1888)  pp.  125  and  146. 

(8)  ninxninatins:  and  other  Apparatus. 

Dumaige's  Camera  Lncida. — The  peculiarity  of  M.  Dumaige's  camera 
lucida  is  that  the  prism  and  reflecting  mirror  are  in  a  box,  which  can  be 
closed  when  the  camera  is  not  in  ase.  When  in  use  .the  cover  of  the  box 
hangs  down  at  the  side  of  the  eye-piece,  as  shown  in  fig.  76.  The  optical 
arrangement  consists  of  a  small  prism  over  the  eye-piece,  covering  half 

Fig.  7G. 


the  eye-lens,  with  a  mirror  about  1  in.  square  which  receives  the  imago 
of  the  .paper  and  pencil  and  reflects  them  to  the  prism,  whence  thej 
are  reflected  to  the  observer's  eye,  which  views  simultaneously  the  imago 
from  the  object  through  the  uncovered  half  of  the  eye-lens.     The 
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Fio.  77. 


prism  is  moimted  on  a  short  pin  on  an  adjustable  slide  at  the  side  of 
the  box. 

Eye-shades. — These  "  shades,"  intended  to  be  plaoed  in  front  of  the 
nnnsed  eye  in  microscopical  observations,  have  hitherto  been  blackened, 
but  it  is  suggested  *  that  it  would  be  preferable  if  they  were  white. 

Dumaige's  Nose-pieoe  for  Changing  Objectives. — This  device 
(fig.  77)  of  M.  Dumaige  somewhat  resembles  that  of  the  Geneva 
Physical  Instrument  Co.,  described  in  this  Journal, 
1884,  p.  284.  It  differs  from  that,  however,  in 
the  use  not  of  two  hinged  plates  kept  together 
by  a  set  screw  acting  on  a  spiral  spring,  but  of 
two  spiial  springs,  as  shown  in  the  figure,  which 
press  the  lower  horseshoe  plate  against  the  ad- 
apter. The  objective  is  provided  with  a  eloping 
flanged  collar,  which  is  slipped  between  the  lower 
plate  and  the  adapter,  and  is  hedd  fast  by  the 
action  of  the  springs.  In  order  to  further  secure 
it  there  is  an  annular  countersunk  piece  in  the 
adapter  into  which  the  collar  fits. 
Malassez's  Hot  Stage.t— M.  L.  Malassez  has  devised  a  hot  stage 
which  is  both  simple  and  handy.     It  consists  (fig.  78)  of  a  me^ 


plate,  covered  over  so  as  to  form  a  box,  into  which  the  preparation  is 
slipped.     From  the  front  of  the  plate  projects  a  flat  double  arm,  also  of 

♦  Queen's  Mior.  Bull.,  v.  (1888)  p.  6. 

t  Arch,  lie  Physiol.,  viii.  (1886)  pp.  271-3  (1  fig.). 
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metal.  The  ond  of  the  arm  is  expanded  in  order  to  be  more  readily 
heated.  The  sides  of  the  hot  chamber  or  box  are  of  unequal  thickness, 
the  side  farthest  from  the  arm  being  the  thicker,  in  order  that  the 
temperatnre  of  the  side  from  which  &e  arm  projects  and  that  of  the 
opposite  side  may  be  about  equal.  This  is  shown  by  putting  little 
pieces  of  paraffin  on  the  top  of  the  box,  for  they  melt  at  almost  the 
same  time.  A  thermometer  is  placed  within  the  chamber  to  mark  the 
temperature,  and  this  may  be  made  to  rise  more  or  less  quickly,  ac- 
cording as  the  expanded  end  of  the  arm  is  more  or  less  heated,  and 
thus  the  temperature  be  kept  fairly  equable.  If,  however,  a  constant 
temperature  be  necessary,  the  author  advises  the  use  of  M.  YignaVs  hot 
stage.  The  one  described,  however,  is  much  more  simple,  and  quite 
suitable  for  most  purposes.  The  instrument  may  also  be  used  for  cooling 
down  preparations  by  using  methyl  chloride  on  the  expansion  at  the  end 
of  the  arm. 

Hallst^n's  *'  ComprMSorium.*'*— Dr.  K  Hallsten  apologetically  calls 
his  apparatus  a  compressorium  for  want  of  a  better  name,  for  its  main 
use  is  intended  to  safeguard  the  face  of  the  objective  from  the  deposit  of 
vapour  while  examining  the  circulation  of 
the  blood,  e.  g.  in  the  chick.  It  may, 
however,  be  used  as  a  compressorium  for 
flattening  out  or  exerting  equal  pressure 
upon  the  parts  of  a  specimen. 

The  apparatus  (fig.  79)  consists  of  a 
cylindrical  brass  tube  H,  which  surrounds 
^e  objective  and  carries  the  oover-fflass  D 
so  that  watery  vapour  is  prevented  from 
reaching  the  objective  or  face  of  the  lens. 
R  is  a  ring  into  which  the  upper  end  of  the 
brass  tube  is  screwed.  This  ring  is  screwed 
in  between  the  body-tube  T  and  the  objec- 
tive 0.  The  cover-glass  DD  is  fixed  to  the 
lower  end  of  the  compressorium  tube  by  an 
alcoholic  shellac  solution.  When  in  use  the 
tube  can  be  screwed  down  so  that  the  cover- 
glass  penetrates  within  the  examining  fluid 
and  comes  in  contact  with  the  blastoderm,  and  observation  is  unhindaied 
by  the  presence  of  vapour. 

When  the  apparatus  acts  as  a  compressorium,  the  action  is  eflfiaoled 
by  merely  screwing  or  pushing  the  tube  down  upon  the  object 

Hardy's  Orowine  Slide.— Mr.  J.  D.  Hardy  writes :— *'  The  absolutely 
necessary  qualities  of  a  growing  slide  are  that  there  should  be  a  perfectly 
free  current,  that  the  water  supply  should  be  pure  or  devoid  of  any 
extraneous  matter,  and  that  the  object  should  be  observable  at  any  time. 
To  carry  out  these  desiderata  I  use  apparatus  shown  in  fig.  80  consisting 
of  the  old  <  animalcule  box'  of  IJ  in.  in  diameter.  At  the  upper  part  of 
the  raised  cylinder  a  small  vertical  slit  is  made  half-way  down.  On  tho 
opposite  side  a  hole  is  drilled  in  the  bottom  of  the  groove  which  runs 
round  the  central  glass  disc.  A  hole  is  drilled  in  the  side  of  the  cap 
about  half-way  down,  so  that  when  the  cap  is  pressed  close  down  the 

*  ZeitBchr.  f.  Biol.,  xxii.  (1886)  pp.  404-7  (1  fig.). 
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Fio.  80. 


hole  is  below  the  bottom  of  the  slit.     The  compressor  is  now  inverted; 

and  a  bottle  or  tube,  made  to  fit  watertight,  and  having  a  small  hole  in 

the  side  at  the  bottom,  is  inserted  in 
the  well.  The  hole  in  the  bottle 
and  that  in  the  bottom  of  the  groove 
are  plugged  with  cotton-wool,  either 
loosely  or  tight,  according  as  the 
flow  of  water  is  desired.  The  water 
flows  through  the  hole  in  the  bottle, 
and  then  through  that  in  the  bottom 
of  the  groove,  and  so  between  the 
glass  covers  containing  the  object, 
passing  out  through  the  slit  and  the 
hole  in  the  cap.  The  flow  can  be 
so  regulated  that  it  may  take  either 
a  di^  or  an  hour  to  empty  the  bottle, 
which  will  contain  about  one  fluid 
ounce.  The  cotton-wool  plugs  com^ 
pletely  stop  any  foreign  substance 
passing.  When  observation  is  re- 
quired,  the   bottle    being  removed, 

the  water  will  remain  in  the  life-box,  or  it  may  be  at  once  rendered 

watertight  by  turning  the  hole  in  the  cap  away  from  the  slit." 

Schieck's  Microscope  Lamps. — Herr  J.  W.  Schieck  has  devised  the 
lamps  shown  in  figs.  81-4. 


Fig.  81. 


Fio.  82. 


The  pecularity  of  the  two  former  (which  differ  only  in  their  mounting) 
is  the  metal  shade  and  reflector,  which  is  shaped  as  shown  in  the  figs. 
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with  a  condensing  lens  in  the  lower  end.  The  two  latter  have  a  hinged 
shade  which  can  be  placed  in  different  positions  in  front  of  the  lens 
according  to  the  illumination  required. 


Fto.  83. 


Fig.  84. 


^-, 


Oerlach's  Embryoscope.*  —  The  embryoscope,  devised  by  Dr.  L. 
Gerlach«  supplies  a  great  and  long-felt  desideratum  in  experimental 
embryology.  It  is  a  mechanism  for  closing  hermetically  a  circular 
opening,  made  with  a  trepan,  in  the  shell  of  the  hen's  egg ;  and  it  serves 
the  purpose  of  a  window,  through  which  the  living  embryo  may  be 
directly  observed,  and  its  development  followed  from  day  to  day. 

The  instrument  consists  of  two  parts: — (1)  A  mounting-ring  to  be 
firmly  cemented  to  the  egg-shell.  (2)  A  key-piece  with  glass  front, 
which  screws  into  the  ring  and  closes  it  air-tight. 

Fig.  85  represents  the  embryoscope  in  perspective,  and  fig.  86  in 
section.  The  metallic  mounting-ring  is  1^  mm.  thick,  and  has  a  lumen 
2  cm.  in  diameter.  The  lower  edge  Ar  is  bevelled  and  saddle-shaped  so 
as  to  fit  the  equatorial  surface  of  the  egg,  while  the  upper  edge  is  flat. 
From  the  outer  surface  of  the  ring  two  square-cornered  bars  Z  project 
in  opposite  directions.  On  its  inner  surface,  a  little  above  the  lower 
edge,,  is  a  diaphragm  Md  with  an  opening  13  mm.  in  diameter.  Best- 
ing upon  this  diaphragm,  and  corresponding  with  it  in  size  and  shape,  is 
a  second  diaphragm  of  thin  wax-cloth  Wd,  which  serves  as  a  packing- 
washer  for  the  key-piece. 

The  key-piece  of  the  embryoscope  consists  of  a  low  metallic  cylin- 
der, closed  by  a  disc  of  glass  G,  which  represents  the  window  that  is  to 
cover  the  artificial  opening  in  ike  shell.  The  upper  part  of  the  cylinder 
expands  peripherally  to  form  a  rim  with  a  milled  edge  Vs.  This  rim  has 
two  notches  E  opposite  each  other,  into  which  fit  the  arms  of  a  small 
wrench,  by  the  aid  of  which  the  key-piece  can  be  tightly  screwed  down. 

•  Anat  Anzeig.,  it  (1887)  p.  583  (2  fig8.> 
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There  is  also  a  short,  narrow  yertiGal  canal  Vo  or  veni,  the  lower  end  of 
which  must  open  in  the  middle  of  the  key-piece  ring. 

The  accessory  apparatus  required  in  the  nse  of  the  embryoeoope 
consist  of  ri)  a  trepan ;  (2)  a  gnide-ring  for  the  same ;  (3)  a  metallic 
fork ;  and  (4t)  the  key  or  wrench  before  mentioned. 


^.jmc^    ° 

Vo 

.-  y 

T     ^'  '     X 

z.  t 

^^ 

Ar'           Mi. 

Fn>.  86. 

The  trepan  is  a  thin  metallic  cylinder,  2  to  2j^  cm.  long,  the  lower 
end  of  which  is  toothed,  while  the  upper  part  is  fluted  and  serves  as  the 
handle.  The  diameter  of  the  trepan  is  a  trifle  smaller  than  that  of  the 
opening  of  the  diaphragm.  The  object  of  this  is  to  leave  a  very  narrow 
zone  of  shell,  covered  with  shellac,  inside  the  inner  edge  of  the 
diaphragm. 

The  goide-ring  for  the  trepan  has  t)ie  same  construction  as  the  key- 
piece,  except  that  it  has  no  glass  disc.  It  serves  to  steady  as  well  as 
guide  the  trepan  during  the  process  of  cutting. 

The  fork  has  two  notches  at  the  ends  of  its  prongs  fitted  to  receive 
the  two  bars  of  the  mounting-ring.  When  adjusted  to  the  bars,  the 
fork  serves  as  a  means  of  holding  the  embryoscope  securely  while 
screwing  or  unscrewing  the  key-piece. 

The  wrench,  the  use  of  which  has  already  been  explained,  is  similar 
in  construction  to  the  wrench  used  for  mathematical  instruments. 

The  mounting-ring  is  fastened  to  the  egg  by  means  of  a  cement  con- 
sisting of  two  parts  of  wax  and  three  parts  of  colophonium.  The  cement 
is  hard  and  brittle  at  the  ordinary  room-temperature,  but  becomes  soft 
and  kneadable  when  held  in  the  hand  for  a  few  moments.  After 
warming  the  mounting-ring  over  a  gas  or  a  spirit-lamp,  a  roll  of  the 
softened  cement  is  pressed  into  the  space  which  must  be  completely 
filled  between  the  lower  face  of  the  diaphragm  and  the  lower  edge  of 
the  ring.  As  soon  as  the  ring  becomes  sufficiently  cool,  it  is  prised 
firmly  to  the  equatorial  surface  of  the  egg,  and  the  excess  of  the  still 
soft  cement,  which  is  thus  forced  outward  and  inward  beneath  the  ring. 
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should  be  removed  before  it  becomes  brittle  by  the  aid  of  a  small,  sharp- 
pointed  blade.  In  order  to  avoid  injuring  the  blastoderm,  which  might 
occur  if  the  hot  ring  were  fastened  to  the  shell  directly  over  it,  it  is 
best  to  fix  the  ring  to  the  side  rather  than  the  top  of  the  egg. 

After  the  ring  has  been  securely  fixed  and  the  superiiuous  cement 
removed,  the  exposed  edges  of  the  remaining  cement  seen  beneath  the 
lower  edge  of  the  ring  and  the  inner  edge  of  the  diaphragm,  must  be 
covered  with  a  coat  of  an  alcoholic  solution  of  yellow  shellac.  This 
may  be  applied  with  a  small  brush,  care  being  taken  to  cover  the  cement 
completely,  and  as  little  of  the  egg-shell  as  possible. 

After  the  shellac  has  dried,  a  process  which  is  completed  in  twelve 
to  fourteen  hours  in  the  open  air  and  in  six  hours  in  the  incubator,  the 
shell  may  be  trepanned. 

Antiseptic  precautions  are  required  in  opening  the  egg.  An  oblong 
porcelain  trough  or  glass  dish  is  first  filled  with  a  3  per  cent,  solution  of 
carbolic  acid,  and  in  this  are  placed  the  instruments  to  be  used  in  the 
operation :  a  glass  rod,  a  medium-sized  brush,  small  shears,  forceps,  the 
trepan,  and  the  gnide-ring.  Before  using,  these  instruments  are  dried 
with  carbolized  cotton,  and  after  using,  returned  to  the  dish  of  carbolic  acid. 

After  washing  the  hands  in  dilute  sublimate,  or  carbolic  acid,  a 
perfectly  fresh  egg  is  painted  with  the  8  per  cent,  solution  of 
carbolic  acid,  and  then  dried  with  carbolized  cotton.  The  small  end  of 
the  egg-shell  is  then  cut  out  with  the  shears,  and  the  thick  white  poured 
with  the  aid  of  the  glass  rod  into  a  clean  dish,  leaving  the  yolk  and  the 
thinner  white  in  the  shell.  The  white  is  to  be  used  in  screwing  in  the 
key-piece,  and  must  therefore  always  be  prepared  beforehand. 

After  these  preparations,  the  egg  to  which  the  mounting-ring  has 
been  cemented  is  disinfected  in  the  manner  above  described,  and  placed 
in  an  egg-carrier  with  the  ring  uppermost.  The  inside  of  the  ring  is 
then  brushed  with  carbolic  acid,  which  is  shaken  out  after  one  or  two 
minutes,  and  replaced  by  a  1/2  per  cent,  solution  of  common  salt,  which 
is  also  allowed  to  remain  from  one  to  two  minutes,  and  then  completely 
removed  by  means  of  carbolized  cotton.  The  guide-ring  is  now  screwed 
in,  and  the  egg  trepanned  from  the  side  in  order  to  avoid  figuring  the 
blastoderm.  The  egg  is  next  placed  with  its  opening  upward,  and  the 
guide-ring  removed.  When  the  trepan  is  withdrawn,  the  excised  piece 
of  shell  often  comes  with  it,  and  sometimes  the  underlying  diell- 
membrane.  If  this  is  not  the  case,  the  two  pieces  must  be  removed 
separately  by  the  aid  of  the  pincers.  Care  must,  of  course,  be  taken  not 
to  injure  the  blastoderm  and  the  zona  pettucida. 

I'he  thin  white,  which  was  left  with  the  yolk  in  the  shell,  is  allowed 
to  flow  over  the  glass  rod  upon  the  exposed  blastoderm  until  the  ring  is 
filled,  care  being  taken  to  avoid  air-bubbles.  The  wax-doth  diaphragm 
is  next  tiken  from  the  dish  of  carbolic  acid,  dried  in  blotting-paper, 
drawn  through  the  thick  white,  and  inserted  in  the  ring  in  close  contact 
with  the  metallic  diaphragm,  and  then  the  key-piece,  previously  washed 
with  carbolic  acid,  and  dried  with  carbolized  cotton,  is  slowly  screwed 
down.  The  superfluous  white  is  thus  slowly  forced  out  through  the 
vent  Voy  until  the  key-piece  reaches  the  diaphragm  and  closes  the 
vent  Finally,  when  the  strength  of  the  hand  is  no  longer  sufficient, 
the  egg  with  its  embryoscope  is  placed  in  the  metallic  fork,  and  the 
wrendi  applied,  until  with  this  means  it  is  no  longer  possible  to  turn 
the  key-piece  farther. 
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The  process  of  trepanning  and  inserting  the  kej-pieoe  is  somewhat 
more  complicated  in  the  case  of  eggs  that  have  already  heen  incahated, 
as  the  egg  and  the  fluids  employed  most  he  kept  warm.  A  water-hatii 
is  required,  consisting  of  a  low  tin  hox,  filled  with  water,  and  proyided 
with  ooyered  apartments  for  the  reception  of  the  egg,  the  thm  white, 
the  carbolic  acid,  and  the  salt  solution,  which  are  in  this  way  maintained 
at  a  proper  temperatnre.  In  other  respects,  the  mode  of  prooednre  is 
exactly  the  same  as  given  aboye. 

The  key-piece  may  be  remoyed  as  often  as  desired,  provided  the 
aboye  precautions  are  taken  each  time  in  inserting  it  If  the  key-pieoe 
is  unscrewed  by  means  of  the  fork  and  wrench,  it  must,  of  course,  be 
washed  in  the  warm  carbolic  acid,  and  the  yent  cleared  by  the  intro- 
duction of  a  wire.  The  egg  must  be  placed  in  the  incubator  with  the 
embryoscope  on  one  side.  If  it  is  placed  upward  the  respiration  of 
the  embryo  is  hindered.  The  embryoscope  can  be  turned  up  at  any 
moment,  and  kept  upright  for  fiye  minutes  at  a  time  without  injury  to 
the  embryo,  ^ith  a  little  practice  the  whole  process  of  arming  an  egg 
with  the  embryoscope  may  be  completed  in  from  six  to  eight  minutes. 

The  embryoscope  is  well  adapted  for  purposes  of  class-demonstra- 
tion, for  inyeetigating  the  growth  of  the  yarious  parts  of  the  embryo, 
and  the  physiological  processes  during  embryonic  life,  as  tiie  action  of 
the  heart,  movements  of  the  body,  &o.  It  is  indispensable  to  the  study 
of  the  effects  of  external  agents  upon  the  embryos  of  warm-blooded 
animals,  and  must  be  of  great  service  where  it  is  required  to  determine 
the  precise  stage  of  development  before  removing  the  embryo  from  the 
egg.  It  has  been  found  useful  in  studying  the  formation  of  double 
embryos.  Fenestrated  eggs  have  been  successfully  incubated  up  to  the 
thirteenth  day,  and  it  is  probable  that,  under  favourable  conditions,  the 
embryos  of  such  eggs  would  reach  maturity. 

On  the  fifth  day  it  is  still  easy  to  bring  the  embryos  under  the 
window.  On  the  sixth  and  seventh  days  it  is  more  difiBcult.  At  this 
period  the  change  in  the  position  of  the  embryo,  which  requires  from 
five  to  ten  minutes,  should  take  place  in  the  incubator. 

After  the  eighth  day  the  embryo  cannot  be  brought  under  the 
window.  If  it  be  necessary  to  determine  whether  such  an  egg  or  an 
older  one  still  lives,  we  have  only  to  leave  the  ^g  for  several  hours  in 
the  incubator  with  the  window  durected  upwards  a  little,  after  which,  by 
strong  reflected  light,  one  may  readily  see  the  blood  circulating  through 
the  channels  of  the  vascular  area.* 

Curtis,  J.  8.— The  Quantitative  DetenninatloiL  of  Silver  by  means  of  the  Xiero- 
Bcope. 
[Desoribes  a  **  micrometer  measuriDg  apparatos,"  oonsisting  of  a  Mioroeoope 
^ith  a  vertical  and  two  horizontal  cross  hairs  and  a  mechanical  stage.] 

6th  Arm,  Bep.  U,8,  QeoL  Survey,  1885,  pp.  829-52  (1  pL  and  2  figs.). 
Malassez,  L. — Snr  qnelqnes  nonveanz  AppareilB.     n.  HemochromomHre  pedieo- 
tionn^.    (On  some  new  apparatus.    II.  Improved  hfemochromometer.) 

Arch,  de  Physiol.,  Vin.  (1886)  pp.  261-8  (2  figs.). 
Nkt,  O. — ICagnesinmlampen.    (Magnesium  lamps.) 

[The  magnesium  ribbon  is  unrolled  from  a  wheel  at  the  back  of  the  apparatus, 
and  there  is  a  patent  adjustment  for  the  burner  which  removes  the  ash  by 
means  of  a  clockwork  motion  with  brushes,  rollers,  revolving  discs,  or  some 
such  mechanism.  Three  kinds  are  flg^ired,  one  representing  the  lamp  in  tlie 
form  in  which  it  can  be  used  directly  with  suitable  lenses  or  mirrors  for 


Cf.  Dr.  C.  O.  Whitman  in  Amer.  Natural.,  xxii.  (1888)  pp.  186-90  (2  figs,). 
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general  pnrpofles  of  fllaminaiioii.  A  second,  in  which  it  is  fihowu  as  applied 
for  projecting  microscopic  objects,  &o. ;  it  is  claimed  that  as  an  illuminator 
for  this  purpose  it  is  far  superior  to  petroleum  lamps  as  being  free  from  smell 
and  from  excessive  heat,  and  at  the  same  time  more  brilliant.  The  third  is 
a  special  form  for  photographic  illumination.] 

Central'Ztg.  /.  OpHk  u.  Mech.,  IX.  (1888)  p.  82  (3  fig8.> 

PuLFBicH,  C. — ^Ein  neuei  Belhtctometer,  betonden  ram  Gebrauoh  tflr  Ohemiker 

eingerichtet.    (A  new  refractometer,  specially  intended  for  the  use  of  chemists.) 

Zeitachr,  /.  Instrumentenk.,  VIII.  (1888)  pp.  47-53  (2  figs.). 

Seifbbt.— XJeber  das  Auer'sehe  Gasglflhllsht     (On  the  Auer  incandescent  gas 

burner.) 

[Becommendation  of  the  Auer  von  Welsbach  light  (known  in  England  as  the 

WeUbach)  for  microscopical  observntions,  examination  of  the  nose,  ear,  &c.] 

SB,  Phy8ik.'Med.  OeselL  WUrzburg,  1887,  pp.  11-a 

*(4)  Photomiorography. 
Gross,  C.  F.,  E.  J.  Beyan,  C.  M.  Kino,  E.  Jotnson,  and  G.  Watt. — Beport 
on  Indian  llbres  and  Fibrous  Substanoet  exhibited  at  the  Colonial  and  Indian 
Exhibition,  1886. 
[Omtains  a  description  of  the  photomiorographic  apparatus  and  the  method  of 
working,  pp.  13-6, 1  fig.] 

viii.  and  71  pp.,  5  pis.  of  photomicr.,  8to,  London,  1887. 
[M  A  N  T  o  N,  W.  P.,  and  othor8.]--Photomierography. 

[Urging  that  the  "  helpful  devices  and  methods  "  of  workers  should  be  **  written 
up  and  published  for  the  general  good,  and  not  held  secret  for  individual 
benefit"] 

7^  iftcroscope,  VUI.  (1888)  p.  89. 
Nelson,  E.  M. — On  the  Formation  of  Diatom  Stmctnre. 

[In  exhibiting  some  photomiorographic  positives  of  diatoms,  Mr.  Nelson  said, 
**  I  believe  we  are  on  the  verge  of  a  new  departure  in  the  field  of  micro- 
scopical work,  viz.  illustration  by  means  of  lantern  pictures  from  photo- 
miorographic positives."] 

JourrL  Quek,  kicr,  Gvb,  III.  (1888)  pp.  201-2  (1  pi.  of  photomicr.). 

(6)  MioTosoopioal  Optica  and  Maiiipalation. 

Learning  to  see  with  the  Microscope.* — Mr.  E.  B.  Poulton,  in  a 
reyiew  of  the  new  edition  of  Huxley  and  Martin's  '  dourse  of  Elemen- 
tary Instruction  in  Practical  Biology,'  writes  on  this  subject  as 
follows : — 

'*  The  most  striking  thing  in  the  revised  form  of  *  Practical  Biology ' 
is  the  reversal  of  the  old  arrangement,  so  that  the  student  is  now  led  to 
begin  with  a  vertebrate  type,  and  from  this  to  work  his  way  down  to 
the  lowest  forms  of  life,  and  from  these  again  upwards  to  a  type  of  the 
flowering  plants.  There  is  little  doubt  that  such  a  change  will  be  met 
by  conflicting  criticisms.  I  believe,  however,  that  the  majority  of  those 
who  have  had  the  widest  experience  of  biological  teaching,  and  espe- 
cially those  who  have  instructed  students  in  the  first  use  of  the  Micro- 
scope, will  heartily  agree  with  Prof.  Huxley's  defence  of  the  alteration 
in  the  preface  to  the  revised  edition. 

*'  The  process  by  which  the  student  first  learns  to  see  with  the 
Microscope  is  almost  like  the  education  of  a  new  sense-organ  suddenly 
conferred  upon  a  mature  organism.  We  know  that  under  such  circum- 
stances it  would  be  a  very  long  time  before  the  impressions  conveyed 
by  the  new  organ  could  be  harmonized  with  the  well-known  experiences 
resulting  from  the  stimulation  of  other  organs.  Accustomed  to  judge 
of  the  shapes  of  objects  by  their  appearance  in  three  dimensions,  the 
student  is  suddenly  provided  with  a.  field  of  vision  in  which  shapes  have 

♦  Nature,  xxxvii.  (1888)  pp.  505-6. 
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to  be  nearly  always  inferred  from  the  appearance  of  solid  three-dimen- 
sioned objects  when  seen  under  conditions  which  prevent  them  from 
being  examined  in  more  than  two  dimensions  at  any  one  time.  For  it  is 
a  long  time  before  the  student  can  accustom  himself,  by  focusing  at  suc- 
cessive depths,  and  by  making  the  most  of  the  limited  third  dimensions 
of  depth  which  the  high  powers  of  the  Microscope  provide,  to  judge 
accurately  of  the  forms  of  objects.  And  the  novel  conditions  under 
which  a  student  sees  with  a  Microscope  effectually  prevent  him  from 
making  the  best  of  the  impresdons  he  receives.  Thus,  if  the  section  of 
a  solid  object  presented  the  appearance  of  a  circle  1  inch  in  diameter, 
and  if  two  other  sections  at  ri^t  angles  to  each  other  and  to  the  first 
section  presented  the  appearance  of  a  rectangular  figure  8  feet  by  1  inch, 
nearly  every  one  would  readily  infor  that  the  shape  was  that  of  a  cylinder 
8  feet  long  by  1  inch  in  diameter.  But  precisely  similar  data  when 
presented  in  the  field  of  the  Microscope,  do  not  readily  lead  the  student 
to  any  definite  conclusions  as  to  the  forms  of  objects,  and  in  reality  a 
long  course  of  discipline  is  necessary  in  order  to  make  him  form  any 
clear  conception  of  the  actual  shape  of  the  object  at  which  he  is 
looking. 

"  I  therefore  think  that  it  is  expedient  to  b^in  the  course  of  biologi- 
cal teaching  with  organisms  which  only  require  the  use  of  a  Microscope 
for  the  investigation  of  part  of  their  structure,  and  thus  to  gradually 
woA  downwards  to  the  minutest  organisms,  in  which  the  whole  investi- 
gation depends  upon  hioh  microscopic  powers.  Thus  the  §p«dual 
training  in  the  use  of  tike  Microscope  will  proceed  parallel  with  its 
gradually  increasing  necessity." 

CoTer-correotion. — ^Herr  0.  Beichert  considers*  that  the  *' im- 
portance of '  cover-correction '  by  means  of  a  screw  collar  is  not  so  great 
as  it  once  was,  because,  in  the  £ist  place,  it  is  now  possible  to  readily 
obtain  cover-glasses  of  a  definite  thickness,  and,  in  the  next  place, 
because  all  good  Microscopes  are  now  provided  with  a  draw-tube.  In 
all  high-class  instruments,  the  draw-tube  forms  an  important  part,  and 
is  less  intended  to  increase  the  magnification  than  to  correct  for  the 
difference  in  the  thickness  of  the  cover-glasses.  By  means  of  varying 
the  length  of  the  tube,  we  are  able  to  produce  an  effect  upon  the  image 
similar  to  that  which  is  the  result  of  mining  the  back  lenses  approach  or 
recede  from  the  front  lenses  of  the  objective.  The  effect  due  to  varying 
the  tube-length  is  noticeable  in  an  objective  such  as  Na  5,  which  has 
a  focal  lengUi  of  about  1/16  in.,  and  is  more  marked  as  the  power  of 
the  objective  increases.  For  example,  if  an  objective  having  a  focal 
distance  of  about  1/10  in.  be  corrected  for  a  cover-glass  0*  17  mm.  thidc, 
when  the  tube  is  naif  drawn  out,  it  may,  by  shortening  the  tube,  be 
made  suitable  for  cover-glasses  having  a  Uiickness  of  0*25  mm.  to  0*80 
mm. ;  and  if  the  tabe  be  fully  drawn  out,  the  objective  will  then  be 
suitable  for  cover-glasses  from  0*  14  to  0*12  mm. 

"  Those  commencing  microscopical  studies  should  make  themaelvtas 
familiar  with  the  influence  exerted  by  the  varying  length  of  the  tube, 
and  this  may  conveniently  be  done  by  studying  a  delicate  test-object, 
such  as  Pleuroaigma  angulatumy  when  the  tube  is  extended  or  shortened 
in  the  n:anner  already  described." 

*  Reichert,  C,  '  Directions  for  osiug  the  Microeoope,'  translated  by  A.  Fiaier. 
8vo,  Edinburgh,  1887, 12  pp.  (2  figs.). 
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On  this  point  we  will  observe  that  the  student  will  find  his  range 
of  experience  mnch  increased  by  varying  the  position  of  the  mirror  so 
as  to  make  the  illumination  more  or  less  oblique.  The  differences 
between  the  positions  of  the  draw-tube  required  to  obtain  the  more 
perfect  definition  will  thus  be  much  more  plainly  appreciable  by  the 
untrained  eye,  and  he  will  thus  learn  to  discriminate  at  a  glance  when 
he  is  obtaining  the  best  images  his  objectives  will  produce. 

Further,  this  method  of  practice  should  also  be  adopted  in  con- 
junction with  the  correction-collar  of  the  objective,  which  should  be 
turned  slowly  from  end  to  end  of  its  range  in  one  direction,  and  then  in 
the  other  whilst  following  the  varying  focus  by  the  other  hand  on  the 
fine-adjustment.  The  eye  and  the  hand  will  thus  be  trained  to  the 
akil/ul  employment  of  the  Microscope,  a  matter  which  has  been  far  too 
much  neglected  hitherto. 

It  is  a  Eubiect  of  common  observation  by  opticians  that  the  great 
majority  of  Microscopists  have  no  practical  training  in  the  use  of  a 
correction-adjustment  in  improving  the  quality  of  the  image  under 
varying  conditions  of  the  illumination  and  with  different  thicknesses  of 
cover-glass.  Through  neglect  of  such  points  the  student  drifts  into 
regarding  the  correction-adjustment  as  useless ;  hence,  he  too  frequently 
contents  himself  with  mediocre  definition,  when  his  Microscope  is 
capable  of  superior  work  if  only  properly  handled. 

Adjusting  an  Objective  for  the  Thickness  of  the  Cover-glass. — 
In  a  description  of  their  *'  National "  Microscope,  Messrs.  B.  and  J.  Beck 
give  directions  for  adjusting  an  objective,  which  are  conveniently  arranged 


Fio.  87. 


Fig.  88. 


Fig.  89. 


Fig.  90. 


Fio.  91. 


Fig.  92. 


for  the  use  of  the  student  microscopist,  and  with  these  they  give  the 
following  figures  showing  the  appearance  of  a  Podnra  scale  when  (fig.  87) 
1888.  2  M 
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the  adjustment  of  the  object-glasB  is  correct ;  the  effect  (fig.  88)  prodaced 
on  each  side  of  the  exact  focus;  and  the  way  (fig.  89)  in  which  the 
markings  indiyidnally  divide  when  all  the  adjustments  are  correct,  and 
when  the  focus  is  altered  the  least  possible  amount  only  each  way. 

Figs.  90  and  91  show  the  two  appearances  on  one  and  the  other  side 
of  the  best  focus  when  the  adjustment  is  incorrect ;  fig.  92  showing  the 
appearance  of  the  same  at  its  best  focus. 

Villi  on  the  Scales  of  Butterflies  and  Moths.— Dr.  G.  W.  Eoyston- 
Pigott  considers  *  that  the  resolution  of  these  difficult  objects  is  a  capi- 
tal introduction  to  the  study  of  the  minute  structure  of  disease  germs, 
and  he  can  consequently  strongly  commend  it  to  the  attention  of  micro- 
scopists  who  have  neglected  this  department  of  natural  histoiy. 

Many  of  the  villi  in  butterfly  and  moth  scales  are  pawn-shaped, 
possessinff  a  base  and  a  spherical  summit.  This  form  was  the  first  one 
discovered,  with  exceeding  difficulty,  on  the  scales  of  the  Bed  Admiral 
butterfly.  The  scales  of  Amathuma  Horsfeldii  gave  clearer  indications, 
but  their  extreme  delicacy  permits  of  no  pressure  being  applied,  as  it 
flattens  and  distorts  them.  After  seven  years'  prosecution  of  the  re- 
search he  was  rewarded  with  finding  an  entirely  new  vein,  which  has 
proved  very  rich  in  material,  in  moths  of  the  ZygcBna  tribe.  Occasion- 
ally they  are  seen  to  lie  flat  upon  the  basic  membrane,  and  to  be  con- 
nected by  cross  ramifications,  interlacing  in  an  extraordinary  manner. 
At  other  times  the  bases  of  the  villi  are  ciliated,  forming  reticulations, 
resembling  ancient  hieroglyphics  or  archaic  writing.  Their  thickness 
varies  from  1/60,000  to  1/120,000  in.,  and  their  length  is  sometimes 
prodigious. 

The  villi  principally  observed  at  present  take  the  following  forms : — 
L  Beaded  villi;  ii.  Embossed  villi;  iii.  Pillar  villi;  iv.  Ciliated 
villi;  V.  Connected  villi;  vi.  Banana  or  Bunched  villi;  vii.  Spinous 
villi ;  and  viii.  Tall  villi 

Out  of  about  400  preparations  (dry  mounts)  of  scales  obtained  from 
all  parts  of  the  world,  the  author  selects  a  few  which  with  good  object- 
l^laases  give,  he  considers,  some  startling  results.  Only  a  l^ef  abstract 
IS,  however,  given  of  the  appearances. 

Mr.  T.  F.  Smith  considers  f  that  some  of  the  appearances  described 
in  the  paper  are  due  to  the  villi  being  seen  out  of  focus.  In  his  view 
they  are  in  between  the  two  membranes  of  which  the  scales  are  com- 
posed, their  use  being  to  keep  the  two  surfaces  of  the  scale  apart, 
and  tiiey  are  longer  or  shorter  according  to  whether  the  surfaces  are 
more  or  less  rounded.  He  had  seen  some  of  the  appearances,  but  only 
by  taking  too  deep  a  focus.  *'  As  for  the  beading,  he  had  never  seen  it, 
and  he  was  strongly  inclined  to  the  belief  that  it  arose  from  Dr.  Pigott's 
methods  being  in  some  way  at  fault.  He  believed  from  what  he  had 
read  that  Dr.  Pigott  worked  with  a  very  small  aperture,  and  if  any  one 
wanted  to  produce  false  appearances  they  could  not  go  a  better  way  to 
work ;  by  using  the  lowest  aperture  of  the  condenser  the  same  effects 
could  be  produced.  With  regard  to  Dr.  Pigott's  test  rings,  he  knew 
that  appearance  perfectly  well ;  but  itTwas  again  a  flilse  offset  due  to  the 
results  of  using  too  small  an  aperture^"* 

Mr.  Smith  also  shows  %  that  "  some  very  respectable  beads  '^  may  be 

*  Journ.  Qnek.  Mior.  Club,  iii.  (1888)  pp.  205-7. 

t  Ibid.,  pp.  234-5.  J  Ibid.,  p.  204. 
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developed  by  using  the  smallest  aperture  of  the  condenser,  but  that  they 
instantly  vanish  when  the  light  is  restored. 

There  can  be  very  little  doubt  that  Mr.  Smith  is  right  in  his  criti- 
cism, and  that  it  is  Dr.  Pigott*s  defective  methods  of  manipulation  that 
have  led  him  astray  in  this  matter. 

Hew  Appearances  in  Podura  Scale.*— Mr.  T.  F.  Smith  calls  atten- 
tion to  what  he  considers  to  be  a  new  appearance  of  the  Podura  scale  not 
yet  recorded.  In  place  of  the  optician's  appearance  of  the  scale,  with 
the  exclamation  marks,  blue  or  red,  according  to  the  corrections  of  the 
glass,  and  with  a  light  streak  in  the  middle,  more  or  less  extended  as 
the  aperture  is  larger  or  smaller,  the  ilsual  markings  had  vanished,  and 
in  their  stead  "  the  whole  scale  was  studded  with  very  slender  spines 
with  round  heads,  and  the  pointed  ends  stuck  into  the  scale  like  a  lot  of 
pins  stuck  loosely  and  anyhow  into  a  paper,  and  instead  of  being  blue 
or  red  were  a  pure  white."  At  first  he  thought  there  were  two  sides  to 
the  scale,  and  that  this  was  the  wrong  one,  but  he  found  that  the  scale 
was  tight  against  the  cover,  and  that  all  Uie  scales  so  placed  had  the 
same  appearance. 

Since  then  he  has  examined  many  scales  on  several  slides,  and  is 
''now  strongly  of  opinion  that  the  note  of  exclamation  markings  are 
spurious,  and  that  the  light  streak  is  the  true  appearance,  which  has 
hitherto  been  seen  with  the  darker  outline  on  each  from  taking  too  deep 
a  focus.  It  is  a  well-known  fact  that  an  oil-immersion  objective  works 
only  with  its  full  aperture  when  an  object  mounted  dry  is  well  on  the 
oover,  and  this  in  itself  should  be  sufficient  evidence  that  the  appearance 
the  object  presents,  under  these  circumstances,  is  the  truer  one.  Then, 
again,  the  pin-like  looking  spines  are  not  more  than  half  the  diameter  of 
the  exclamation  marks,  and  the  image  is  always  at  its  smallest  when  in 
focus;  never  larger."  Another  fact  which  guides  the  author  in  his 
estimation  of  the  structure  is  the  observation  of  a  hair  with  small  pro- 
jecting spines.  "  Here  was  structure  of  which  there  could  be  no  doubt, 
and  the  same  point  of  the  correction-collar  that  gave  the  sharpest  image 
of  this  hair  gave  also  the  sharpest  image  of  the  spines  on  the  scale. 
Still  another  proof.  To  bring  the  note  of  exclamation  marks  out  well 
requires  a  deal  of  management  of  the  light,  and  they  are  best  seen  with 
the  smallest  apertures  of  the  condenser ;  but  no  amount  of  light  will 
obliterate  the  new  ones  or  prevent  them  from  standing  out  sharply  from 
the  general  blaze." 

"  Hew  Glass  just  made  in  Sweden."— We  have  received  from  a  con- 
siderable number  of  correspondents  cuttings  from  various  newspapers 
describing  this  "  new  glass."  As  will  be  seen  it  is  a  revival  of  the 
paragraphs  to  which  we  called  attention  in  the  last  volume  of  this 
Journal,  pp.  155  and  821.  What  is  the  cause  of  this  recrudescence 
we  do  not  at  all  know,  but  it  has  apparently  been  disseminated  all  over 
England,  as  our  cuttings  come  from  London  papers,  local  country 
papers,  religious  papers,  &o. 

The  paragraphs  are  the  most  outrageous  piece  of  rubbish  ever  pub- 
lished, and  while  of  course  editors  can't  be  expected  to  know  everything, 
they  might  surely  get  to  know  enough  to  avoid  putting  in  such  asinine 
statements  as  these. 

"  Perhaps  the  most  wonderful  thing  that  has  been  discovered  of  late 

*  Journ.  Qaek.  Mior.  Club,  iii.  (1888)  pp.  203-4. 
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"  is  the  new  glass  which  hast  just  been  made  in  Sweden.  The  reTolation 
"  which  this  new  refractor  is  destined  to  make  is  almost  inconceivable,  if 
^  it  is  tme,  as  is  positively  alleged,  that,  while  the  highest  power  of  an 
*'  old-fashioned  microscopic  lens  reveals  only  the  one  foor-hondred- 
"  thousandth  part  of  an  inch,  this  new  glass  will  enable  us  to  distingoish 
^  one  two-hnndred-and-foor-million-seven-hundred-thonsandth  part  of  an 
"  inch."  ♦ 

^  A  new  kind  of  glass,  which  is  to  revolationize  scientific  investiga- 
''  tion,  has  been  invented  in  Sweden.  Ordinary  glass  is  composed  of  six 
''  ingredients,  but  this  compound  contains  no  less  than  fourteen,  chief 
'*  among  the  new  substances  employed  being  phosphorus  and  boron.  For 
"  microscopic  purposes  the  power  claimed  for  this  Swedish  glass  is  almost 
*^  incredible.  One  400,000th  of  an  inch  can  be  distinguished  by  the 
'*  strongest  lens  at  present,  but  the  new  glass  will,  it  is  said,  reveal  the 
''  204,700,000th  part  of  an  inch.  If  the  Swedish  invention  at  all  ap- 
''  preaches  what  is  promised  for  it,  its  importance  can  hardly  be  exagger- 
"  ated,  but  the  very  moderate  performance  of  the  so-called  *  unbreakable 
"  glass '  invented  a  few  years  ago,  may  warn  us  to  be  somewhat  sceptical 
*'  in  regard  to  new  wonders  in  the  way  of  glass."  f 

Ovriosities  of  the  Senses. 

['*  Aooording  to  a  memoir  oommnnioated  to  the  Biological  Society  of  Paris  by 
M.  Mathias  Duval,  and  reported  in  the  SiecU^  it  is  not  adTaotageons  when 
looking  through  a  telescope  with  one  eye  to  dose  the  other,  but  rather  the 
contrary.  We  have  not  succeeded  in  verifying  this  observation  with  the 
Miorosoope."] 

Scientif.  News,  L  (1888)  p.  372. 

Cz[apbki,  S.] — ^Bemerkungen  ttber  Prof.  Abbe's  Abhandlnng :  Die  YergrSssemng 

einer  linse  Oder  eines  Linsensystems.    (Bemarks  on  Prof.  Abbe's  paper:  The 

magnifying  power  of  a  lens  or  a  lens-system.) 

[Criticism  of  the  papers  of  Prof.  Abbe  and  Prof.  Giltay  in  this  Journal,  1884, 

p.  348,  and  1885,  p  960. 
**  For  practical  microscopists  to  adopt  Abbe's  definition  for  ordinary  use  seems 
to  me  not  only  purposeless,  but  at  no  time  desirable.  On  the  other  hand,  for 
scientific  purposes  in  theoretical  discussions  relating  to  the  magnifying 
power  of  an  optical  apparatus,  the  stricter  definition  of  Abbe  will  be  ^ 
value ;  and  even  in  Giltay's  point  of  view,  the  number  which  represents  the 
magnifving  power  is  subjective,  and  applies  only  to  an  eye  which  sees  an 
object  best  at  the  distance  of  25  cm.,  but  is  different  for  another  length  of 
vision.  The  arbitrary  character  of  the  measure  which  Giltay  raises  as  an 
objection  to  Abbe  cannot  be  supported  as  an  argument  against  his  definitioo, 
for  it  is  common  to  all  magnitudes  expressed  in  so-called  absolute  units.] 

Zeitschr.f,  Instrumentenk,,  VIIL  (1888)  pp.  104-5. 
B.,  M.  T.—Xicrosoopioal  Drawings. 

[Device  for  drawing  with  the  Xicroscope: — *'Take  a  small  portion  of  the 
silvering  from  the  back  of  a  mirror*  alx)ut  1/16  in.  in  diameter  (there  must 
be  a  thick  coating  of  paint  on  the  back  of  the  amalgam  to  support  it,  or  it 
will  not  break  o^.  This  small  reflector  is  to  be  mounted  with  cemeiit  on 
the  edge  of  a  piece  of  watch-spring  at  the  proper  angle.  The  spring  is  bent 
round  and  fixed  to  a  brass  tube  fitting  over  the  eye-piece,  so  that  the  reflector 
stands  about  1/4  in.  from  the  eye-lens  and  centnd  with  it.  Gn  looking  into 
it  the  object  on  the  Stage  of  the  Microscope  is  seen,  and  appears  to  be  pro- 
jected on  to  the  paper  spread  below.  I  believe  that  steel  mirrors  are  used 
for  the  same  purpose ;  but  the  amalgam  has  a  very  good  surface,  costs 
nothing,  and  can  be  renewed  in  a  very  short  time.  It  is  better  than  the 
*  neubral  glass  plate.' "] 

Engl.  JfecA.,  XLVn.  (1888)  p.  170. 


Essex  local  paper.  f  Christian  World,  1888,  April  19. 
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HoDGKiNsoN,  A.— On  the  DlAraotion  of  Xierotcopio  Oljeoto  in  Belation  to  fhe 
Besolving  Power  of  Objeetiyes. 

Proc.  Manch.  Lit  and  Phil.  8oc.,  XXV.  (1886)  pp.  263-7  (5  Act.)  and 

pp.  223  and  271-2. 
James,  F.  L.—Hoberf  i  Bands. 

St.  Louis  Med,  and  Surg.  Joum.,  LIV.  (1888)  pp.  166-7. 
L.,  A.  S. — ^Powers  of  Eye-pieces. 

I**  Table  of  the  powers  of  the  eye-pieoes  of  different  makers  as  deduced  from  the 
total  magnification  with  the  1  in.  objeotiTe.'*] 

Engi.  MecL,  XLVII.  (1888)  p.  146. 
QuBEK,  J.  W. — ^Apparent  and  Aetnal  Sise  of  Field,  Magni^^ing  Power,  fto. 

Queen^s  Micr.  Bulletin,  V.  (1888)  pp.  1-2. 
yy  „         General  Hints  on  the  use  and  eare  of  the  Xieroscopo. 

The  Microscope,  VIII.  (1888)  pp.  4-5. 
RoTSTON-PiooTT,  G.  W.— HioTOSoopical  Advancos.    XXXV.,  XXXVI. 

[Besearches  in  High  Power  Definition.  Interference  lines,  circles,  and  dots. 
Attenuated  lines,  circles  and  dots/] 

Engl.  Mech.,  XLVn.  (1888)  pp.  137  (2  figs.),  226-7  (2  figs.). 
Wiener,  0.—[Measnring  Thin  Films.] 

[**  In  an  exhaustive  paper  upon  methods  of  measuring  thin  films,  Otto  Wiener 
makes  certain  measurements  of  the  thickness  of  a  film  of  sUver  which  can 
just  be  perceived  by  the  eye,  and  arrives  at  the  conclusion  that  0*2  millionths 
of  a  millimetre  is  an  upper  limit  of  the  diameter  of  a  silver  molecule.**] 

The  Microscope,  VIII.  (1888)  p.  93,  from  Scientific  American, 

Zech,  p.— Elementare  Behandlnng  yon  Linsensystemen.     (Elementary  treatment 

of  leps-systeais.)  8vo,  TQbingen,  1887. 

(6)  MlBcellaneous. 

Heather's  '  Mathematical  Instniments/— It  is  really  a  disgrace  to 
all  concerned — publishers  and  editor — that  this  book  with  a  title-page 
of  1888,*  should  have  been  published. 

It  is  inconceivable  that  any  intelligent  grown-up  person  should  not 
have  known  that  the  extracts  we  print  below  are  an  anachronism  in  this 
year  1888  or  even  in  the  year  1848.  Imagine,  for  instance,  describing 
any  Microscope  of  this  date  as  having  the  **  amplifying  lens  "  of  the  old 
makers. 

"  The  compound  or  acliromatic  Microscope  consists  of  four  lenses 
and  a  diaphragm,  placed  in  the  following  order :  the  object-lens,  the 
diaphragm,  the  amplifying  lens,  so-called  b^use  it  amplifies  or  enlarges 
the  field  of  view,  the  field-lens,  and  the  eye-lens.  The  relations 
between  the  focal  lengths  and  intervals  of  the  lenses,  and  the  distance 
of  the  diaphragm  from  the  object-lenses  are  determined  so  that  the 
oombination  may  be  achromatic,  aplanatic,  and  free  from  spherical  con- 
fusion. The  field-lens  and  eye-lens  form  what  is  called  the  eye-piece, 
and  the  object-lens  and  amplifying-lens  form,  or  tend  to  form,  an 
enlarged  image  of  the  object  in  the  focus  of  the  eye-piece,  which  image 
is  viewed  through  the  eye-piece  "  (p.  79). 

The  following  paragraph  is  also  deserving  of  note  : — 

*'  The  best  Microscopes  are  constructed  with  compound  object-lenses, 
which  are  both  achromatic  and  aplanatic,  and  by  this  means  the 
aperture,  and  consequently  the  quantity  of  light,  is  much  increased. 
Good  compound  lenses  possessing  the  required  properties  have  been 
formed  of  a  concave  lens  of  flint  glass  placed  between  two  convex 
lenses,  one  of  crown  glass  and  the  other  of  Dutch  plate"  (p.  79). 

*  Heather,  J.  F.,  <  A  Treatise  on  Mathematical  Instruments,  their  constmction, 
adjustment,  testing,  and  use  concisely  explained.'  14th  ed.,  revised,  with  additions 
by  A.  T.  Walmisley.    8vo,  London,  1888. 
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The  aboTo  is  followed  by  a  whole  page  on  ^  the  Beflectmg  Micro- 
scope/' no  snoh  a  Microscope  having  been  made  certainly  since  1840. 

Micromillimetre.* — ^Prof.  A.  W.  Hticker  obserying  that  the  word 
micromillimetre  is  used  as  equivalent  to  the  ikou8andth  of  a  millimetre,  and 
being  told  that  it  is  now  commonly  employed  by  biologists,  and  espedally 
by  botanists,  with  that  meaning,  protests  against  such  a  nse  of  the  word. 

As  he  thinks  it  would  be  very  nnfortonate  if  the  same  word  were 
habitually  used  in  different  senses  by  students  of  different  branches  of 
science,  he  points  out  that,  according  to  the  definitions  oi  the  C.G.S. 
system,  a  micromillimetre  is  the  miUwrUh  of  a  millimetre. 

In  the  well-known  report  of  the  Oonmiittee  of  the  British  Association 
for  the  "Selection  and  Nomenclature  of  Dynamical  and  Electrical 
Units,"  it  is  laid  down  that  the  prefixes  mega  and  micro  are  to  be  em- 
ployed **  for  multiplication  and  division  by  a  million."  This  ruling  has 
been  generally  accepted  not  only  by  scientific  men,  but  also  by  those 
engaged  in  commerce.  Megohm  and  microfftrad  are  terms  which  are  used 
in  contracts,  and  are  universally  understood  to  mean  a  million  ohms  and 
a  millionth  of  a  farad  respectively.  It  will  be  hopeless,  he  thinks,  to  try 
to  introduce  scientific  systems  of  measurement  into  the  affidrs  of  daily 
life  if  scientific  men  themselves  disregard  the  rules  on  which  those 
systems  are  framed. 

It  would  also,  in  his  view,  be  particularly  confusing  if  the  micro- 
millimetre  were  wrongly  used  by  microscopists.  In  its  proper  sense  it 
is  the  most  convenient  unit  in  which  to  express  molecular  magnitudes. 
It  has  been  employed  for  that  purpose  by  Sir  William  Thomson  and 
others  in  England,  and  also  by  physicists  abroad.  If  the  micromillimetre 
of  the  microscopiist  is  1000  times  too  large,  all  sorts  of  mistakes  will  be 
rife  as  to  the  relative  dimensions  of  molecules  and  of  the  smallest  objects 
visible  with  the  Microscope. 

The  proper  name  for  the  thousandth  of  a  millimetre  (ji)  is,  in  his 
view,  the  micromHre^  and  though  the  similarity  of  this  word  to  micromeier 
is  no  doubt  a  drawback,  it  is  not  likely  that  confusion  could  often  arise 
between  them.  He  therefore  begs  respectfully  to  suggest  that  botanists 
should  bring  their  nomenclature  of  units  of  length  into  conformity  with 
the  definitions  of  the  O.G.S.  system.  Otherwise  £ere  will  be  a  permanent 
confusion  between  the  micrometre  (fi)  and  the  micromillimetre  (fi^i-). 

On  the  other  hand,  Mr.  H.  J.  Clmney  suggests  f  "'  that  even  the  de- 
nomination '  micrometre '  may  be  hardly  acceptable  to  scientific  workers. 
The  denomination  for  the  measure  of  the  one-thousandth  of  a  millimetre 
(ji),  or  0*000001  metre,  is  'micron,'  and  not  'micrometre.' 

'*  For  the '  micron '  we  have  the  authority  of  the  '  Comit6  International 
des  Poids  et  Mesures.'  One  shudders  at  the  thought  of  the  confusion 
likely  to  arise  when  computers  are  required  to  d^  with  both  micro- 
metre-units and  micrometer-divisions. 

"  The  Oomit^  International  have  also  recommended  the  use  of  the 
following  metric  denominations  for  minute  measurements : — 
Denomination.         Symbol.  Equivalent. 

Micron        ..  fi     ..  0*001  millimetre. 

Microgranune  y     ..      ..     0*001  milligranmie. 

Millilitre     ..      ..     ml 0*001  litre. 

Miorolitre   ..      ..     X     ..      ..     0*000001  Htre." 

•  Nature,  xxt^  (1888)  pp.  388-9.  f  Ibid.,  p.  438. 
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Mr.  A.  D'Abbadie  also  writes*  to  say  that  **here"  (presnmably 
Parish,  micron  is  currently  used  to  express  the  1/1000  mm.;  while 
Mr.  K,  B.  Hay  ward  proposes  f  a  new  nomenclature  which  would  oonyert 
the  micro-millimetre  into  a  *'  hexametret." 

The  Council  of  the  Society  having  considered  the  question  raised  by 
Prof.  Bucker,  decided,  as  announced  at  the  April  Meeting,  that  the  term 
micron  should  in  future  be  used  in  this  JourniEkl  and  in  the  official  pro- 
ceedings of  the  Society,  in  place  of  micro-millimetre.  It  was  felt  that 
the  term  micrometre  from  its  similarity  to  micrometer  (especially  in 
French)  was  unsuitable. 

Amwrican  Society  of  Kteroseopiits.— Oolombus.  Ohio,  Meeting,  1888. 

2%tf  Ificroaoope,  VIII.  (1888)  pp.  117-8. 
Bond,  G.  M.  (Editor).~Standards  of  Length  and  their  praotieal  appUeation.  A 
risum^  covering  the  methods  employed  for  the  prodnction  of  standard  gauges  to 
insure  uniformity  and  interohangeability  in  every  department  of  manufactures, 
including  the  reports  of  Prof.  W.  A.  Rogers ;  the  Committee  on  Standards  and 
Gauges,  American  Society  of  Meohanical  Engineers;  the  Committee  of  the 
Blaster  Car-Builders*  Association ;  and  including  also  the  Beport  of  the  Special 
Committee  appointed  by  the  Franklin  Institute,  April  1864. 
[Describee  and  figures  the  Bogers-Bond  Uniyersal  Comparator.] 

It.  and  180  pp.  and  31  figs.,  8yo,  Hartford,  Conn.,  U.S.A.,  1887. 
Calcutta  Xicrosoopioal  Society.  The  Microscope^  YHL  (1888)  pp.  89-90. 

Dallinobb,  W.  H.^Least  and  simplest  forms  of  Life. 
[Three  lectures  at  the  Boyal  Institution.] 

Soientif,  News,  L  (1888)  pp.  282,  806, 878. 
Sast  London  lEUsroecopical  Society* 

[Beport  of  meeting.]  Engl  Mech.,  XLVIL  (1888)  p.  142. 

MioHAXL,  A.  D.— Fanudtlam. 

[Presidential  Address  to  Quekett  Mioroeoopical  Club.] 

Joum,  QuA  Micr.  Club,  ILL  (1888)  pp.  208-24. 
M*Intibb,  S.  J.— The  C^nekett  Xicroscopioal  Club. 

[Beport  on  soir^  of  9th  March.]  Sd.-Qossip,  1888,  p.  92. 

Postal  MicroBCopioal  Society. 

[Suggestion  for  the  formation  of  *'  circles  "  for  "  work  either  of  a  general  or  a 
specific  character."] 

Joum.  of  Micr.,  I.  (1888)  pp.  118-20. 
QuiMBT,  B.  F.—CWidening  the  Scope  of  lOcroscopioal  Societies.] 

The  Microscope,  YIU.  (1888)  pp.  125-6. 
6ohb6deb,  H. — Anffordemng  der  Grttndnng  eines  Institnts,  nm  die  grossen  Bnt- 
deeknngen  der  nenesten  Zeit  in  der  Astronomie,  Astrophjsik,  Optik  nnd 
Mikroskopie  Allen  ragangUeh  in  machen.  (Suggestion  for  the  establishment  of 
an  Institute  to  make  accessible  to  all  the  great  disooyeries  of  recent  times  in 
Astronomy,  Astronomical  Physics,  Optics,  and  Microscopy.) 

CerUral-Ztg,  /.  Optik  u,  Mech.,  IX.  (1888)  pp  85-9  <5  figs.). 

^.  Technique.t 
CD  OoUeoting  Ol](Jeota,  Inoluding  Oulture  Prooasses. 

Alkaline  Egg-albumen  as  a  Hedinin  for  Bacteria  Caltiyation.§— 
Dr.  J.  Tarobanoff  and  Dr.  Eolessnikoff  find  that  if  bens'  eggs  with  their 
sbells  be  placed  in  6  to  10  per  cent,  solution  of  hydrate  of  potasb  for 

•  Nature,  xxxvU.  (1888)  p.  438.  t  Ibid.,  pp.  437-8. 

X  This  subdivision  contains  (1)  Collecting  Objects,  inclading  Culture  Pro- 
cesses; (2)  Preparing  Objects;  (8)  Cutting,  including  Imbedding  and  Microtomes; 
(4)  Staining  and  Injecting;  (5)  Mounting,  including  slides,  preser?atiTe  fluids,  Ac; 
(6)  Miscellaneous. 

§  Rasskaja  Medicina,  No.  11,  1887,  p.  191.  Cf.  Zeitaohr.  f.  Wiss.  Mikr.,  It. 
(18b7)  pp.  405-6. 
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from  four  to  fourteen  days,  the  albumen  undergoes  a  change  of  oonsisi- 
ence.     By  the  fourth  day  it  is  fluid  and  transparent ;  from  the  fifth  to 
the  fourteenth  it  is  transparent  but  firm,  gelatinous  and  yellowish.    Both 
modifications  can  be  produced  in  a  steam  sterilizer  either  alone  or  in 
combination  with  gelatin  (8  to  10  per  cent  half-fluid)  or  agar  agar  (1  per 
cent  firm).    For  testing  the  utility  of  this  medium  for  cultivation  purposes 
the  author's  three  combinations  of  alkali  albuminate  were  (1)  Bouillon 
albuminate:  Albumen  of  eggs  having  lain  four  days  in  10  per  cent 
EHO  solution,  and  water  added  to  make  a  10  per  cent,  solution  which 
was  steam  sterilized  in  the  usual  way  for  three  days,  and  then  put  in 
test-tubes  or  Pasteur's  *'  Matras  "  and  again  sterilized.     (2)  Syrap  alkali 
albuminate :  Albumen  having  been  four  days  in  KHO  was  diluted  one- 
half  with  water,  placed  in  test-tubes,  and  sterilized  in  the  usual  way. 
(3)  Firm  albuminate  (a)  Sterilized :  Half-fluid  albumen  of  four  days' 
standing  was  poured  in  test-tubes  and  steam  sterilized  at  105^  tar  some 
minutes  to  one  hour  on  one  or  three  days.    It  resulted  that  albumen 
after  fifteen  minutes'  sterilization  became  opalescent-whitish,  but  was 
always  transparent     On  repeated  or  protracted  sterilization  it  hardened 
and   became  of  a  yellowish-orange  colour.     (&)   Unsterilized :   Hard 
transparent  hen's  egg  albumen  of  fourteen  days'  standing  in  10  per  cent 
EHO  was  cut  up  into  thin  plates  and  treated  like  potato  cultivations. 
On  these  three  media  various  bacteria  were  sown.     B<iciUus  antkrticis 
grew  very  well  on  the  bouillon  albuminate;  on  No.  2  and  3  it  was 
slower  in  starting.     The  cultivations  were  all  pathogenic.     Spiroi^imte 
cholersB  {isiaticw  and  Prior-Finkler  grew  just  as  well  as  on  their  ordinary 
media.    Although  the  latter  fluidified  No.  2  and  No.  3  albuminates,  the 
colonies  were  not  characteristic.    BaeiUus  tuberculosis  and  MaUei  grew 
well,  as  did  also  BadUus  suhtilis,  prodigiosus,  Micrococcus  ruber  Flugge, 
Sarcina  Jluva,  and  orange.     The  authors  lay  stress  on  the  simplicity  of 
the  production,  the  transparency  and  the  cultural  utility  of  this  new 
medium  for  the  most  diflierent  kinds  of  bacteria.     They  anticipate  that 
it  will  eventually   supplant    the  ordinary   gelatin,  agar,  and  serum 
media. 

Fatty  Matters  in  Cultivation  Media.* — Sig.  L.  Manfredi  reports 
his  experiments  with  cultivation  media  containing  fatty  matters. 

The  results  were  that  whenever  the  fatty  constituent  (as  in  broths) 
reached  one-third  of  the  total  amount,  the  bacillus  of  anthrax  failed  to 
thrive,  and  that  when  it  passed  that  proportion,  the  cultivation  became 
exceedingly  feeble,  totally  ceasing  before  two-thirds  was  reached.  This 
is  given  as  a  matter  of  precaution  to  those  who  experiment  with  fi^tty 
broths,  &c.  It  has,  however,  a  value  beyond  this,  viz.  that  with  the 
decreasing  vitality  of  the  specific  microbes,  their  virus  is  attenuated,  and 
that,  consequently,  by  using  a  certain  amount  of  fatty  matter  in  the  pure 
cultures,  the  virus  may  be  correspondingly  attenuated. 

Collecting  Hiorosoopio  AlgsB. 

[**Take  waxed  paper  (from  cakes  of  soap,  &o.),  and  punch  holes  slightly 
smaller  than  the  largest  covers ;  then  wrap  the  paper  aboat  the  slides  in 
such  a  way  as  to  bring  the  holes  in  the  middle  on  eacn  slide.  On  suspending 
the  slides  good  mounts  can  be  obtained.  Surround  it  with  a  ring,  place  on 
another  slip  or  cover-glass,  and  it  is  ready  for  observation."] 

Scientif.  Enquirer,  IL  (1888)  p.  68l 


*  St.  Loub  Med.  and  Surg.  Joum.,  liy.  (1888)  p.  97t  from  Giom.  IntemaL 
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Etbb,  J.— Pond  Dredging  and  Colleeting. 

[For  more  delicate  work  or  for  use  iu  ponds,  &c.,  oomparatiyelv  free  from  weeds, 
a  large-sized  test-tube  might  be  substituted  for  the  bottle,  and  should  be 
fietstened  to  a  short  tbin  length  of  bamboo  as  follows : — **  Take  a  6  in.  length 
of  caoutchouc  tubing,  and  make  a  cross  cut  three-quarters  through,  at  about 
an  inch  from  one  end ;  then  another  at  right  angles  to  the  first  along  the 
other  5  inches ;  the  result  is  a  short  piece  of  tube  with  a  5  in.  slip  of  gutta- 
percha. The  tube  is  slipped  over  the  end  of  the  rod,  and  the  uree  end  of 
the  flap  is  pushed  between  the  rod  and  the  tubing,  the  test-tube  placed  in 
the  loop  so  formed,  and  the  strip  drawn  tight  and  fastened  off."] 

Scu'Gossip^  1888,  p.  69. 
RoxjssELET,  C. — Pond  Dredging  and  Collecting. 

[**  Hints  on  collecting  Infusoria,  Botifera,  and  Polyzoa,  the  result  of  my  expe- 
rience in  this  interesting  pursuit."] 

Sci.-Go88ipy  1888,  pp.  54-5. 

(2)  Preparinff  Objecte. 

Demonstrating  Hnclein  and  Plastin.^ — Dr.  E.  Zacharias  in  discuss- 
ing the  properties  and  mode  of  origin  of  nnclein  and  plastin,  remarks  that 
both  substances  are  undissolyed  when  the  cells  are  treated  with  artificial 
gastric  juice.  Under  the  action  of  gastric  juice,  or  of  0  *  2-0  *  3  per  cent, 
hydrochloric  acid,  parts  containing  nnclein  present  a  sharply  defined 
appearance,  while  bodies  which  contain  plastin  but  no  nnclein  swell  up 
and  grow  pale.  Nnclein  swells  up  in  10  per  cent  salt  solution,  in 
solution  of  soda  and  in  dilute  caustic  potash.  Plastin,  on  the  contrary, 
does  not  swell  up  in  10  per  cent  salt  solution,  and  is  only  soluble  with 
difficulty  in  alkalies.  Both  are  soluble  in  concentrated  hydrochloric  acid, 
but  in  a  mixture  of  4  toIs.  HCl  to  8  vols.  H^O  the  nnclein  only  dis- 
appears. When  fresh,  bodies  containing  nnclein  swell  up  in  distilled 
water.  Long  presenration  in  spirit  is  detrimental  to  these  reactions. 
Nuclein  takes  up  pigments  with  avidity,  but  this  property  is  in  no  way 
confined  to  parts  containing  nuclein.  All  the  cell  protoplasm  becomes 
stained  by  the  prolonged  action  of  pigment  It  cannot  therefore  be  con- 
cluded that  nuclein  is  present  because  the  nucleus  becomes  stained,  but 
if  it  do  not,  it  may  be  inferred  that  it  is  absent  or  present  in  small  quantity. 

Substances  with  the  foregoing  properties  have  hitherto  only  been 
demonstrated  in  the  cell-nuclei ;  plastin,  on  the  other  hand,  is  a  con- 
stituent of  the  whole  cell-plasma.  The  existence  of  nuclein  in  bottom 
yeast,  in  Phycochromacefe,  milk,  and  yolk-corpuscles  of  animal  ova 
appears  to  clash  with  the  former  statement.  In  the  two  last  cases  the 
substance  in  question  differs  in  its  reactions  from  nuclein.  The  author 
found  it  both  in  germinating  and  in  bottom  yeast.  By  extracting 
germinating  yeast  with  ether  alcohol,  then  soaking  in  water,  and  staining 
with  Grenadier's  hsBmatoxylin,  the  cell-nuclei  are  rendered  evident. 
The  action  of  the  digestion-fluid  failed  to  demonstrate  the  nucleus ;  but 
in  bottom  yeast  the  nucleus  was  fonnd  to  contain  nuclein.  Bottom 
yeast  extracted  with  alcohol  ether,  digested,  and  then  placed  in  a  0*3  per 
cent,  salt  solution  for  24  hours,  showed  in  the  bright  swoUen-up  plaona 
residue  corpuscles  of  irregular  shape,  and  with  the  characteristic  bright- 
ness of  nnclein.  By  adding  pure  strong  hydrochloric  acid  the  corpuscles 
lose  the  brightness,  the  plasma  becomes  clearer,  and  then  disappears 
along  with  the  corpuscles.  A  10  per  cent  salt  solution  acting  on 
digested  material  wliich  has  been  extracted  with  alcohol-ether  causes  the 
corpuscles  to  swell  up  while  the  rest  of  the  plasma  remains  well  defined 

•  Bot.  Ztg.,  xlv.  (1887)  pp.  282-8,  297-304,  813-9,  829-37,  345-56,  361-72, 
377-88  (I  pi.). 
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and  nnBwollen.  In  PhyooobromaoecB  the  naoleos  was  demonstraied  in 
Tolffpoihrix^  JEgatgropiUk^  and  OsciQaria  sp.;  it  was  best  shown  by 
digesting  the  freah.  filament,  then  extracting  with  ether-aloohol  and 
examining  in  a  0*8  per  cent  salt  solntion.  The  anthor  also  treats  of 
the  resting  and  active  condition  of  the  nudens,  and  the  cells  taking  part 
in  reprodnction. 

Preparation  of  Herre-oells  and  Peripheral  Oanglia.*— Anna  Kot- 
larewskj  employed  in  her  researches  on  the  spinal  ganglia,  and  on  the 
Gasserian  ganglion  four  different  hardening  methodk  (1)  Hardening 
in  acids :  8  per  cent,  nitric  acid ;  half  per  cent  chromic  acid ;  1  per 
cent  osmic  acid;  1  per  cent  picric  acid,  and  Flemming's  mixture. 
The  preparations  were  imbedded  in  celloidin,  or  paraffin.  Next  to 
freshly  examined  cells,  the  picric  acid  was  found  to  produce  the  best 
effect  Flemming's  mixture  had  an  unfiiTOurable  action  on  the  shape  of 
the  cells.  In  all  the  preparations  hardened  in  acids,  the  outline  of  the 
cells  was  sharp ;  the  c^-body  took  stains  well,  but  the  nucleus  only 
slightly,  though  the  nucleoli  were  well  coloured.  (2^  Hardening  in 
acid  salts  (MuUer's  solution).  (8)  Hardening  in  neutou  media  (neutral 
acetate  of  lead  and  spirit):  6b11s  in  the  preparations  treated  with  10  per 
cent  solution  of  acetate  of  lead  showed  excellent  fixation ;  hardening  in 
spirit  was  less  fitvourable.  (4)  Hardening  in^  alkaline  media :  Basio 
acetate  of  lead  and  ammoniacal  chloride  of  sQyer  (1  per  cent^  were  used. 
Both  solutions  penetrated  only  slowly,  so  that  the  superncial  layers 
could  be  used.  The  depth  to  which  the  hardoiing  medium  had  pene- 
trated was  determined  by  treating  the  sections  witti  hydric  sulphide  or 
bichromate  of  potash. 

The  hardened  objects  were  variously  stained.  (1)  With  metals: 
Osmic  acid  used  for  preparations  hardened  in  Miillers  fluid  effected  no 
remarkable  diffsrentuition  of  the  nervous  elements.  After-treatment 
with  ammoniacal  silver  solution  (reduction  being  effected  in  an  incu- 
bator) gave  a  better  resolt  In  uiis  way  good  pictures  were  obtained 
in  24  hours ;  the  preparations,  however,  did  not  keep.  (2)  With  nuclear 
stains :  these  affected  the  bodies  of  the  nerve-cells  more  uian  the  nuclei, 
the  corpuscles  in  the  latter  behaving  in  a  way  similar  to  the  cell-body. 
Glentian-violet  and  hsomatoxylin  stamed  the  granula  of  the  body  of  the 
cell ;  carmine  in  neutral  solution  did  not  Merkers  staining  method  gave 
favourable  results  for  differentiating  the  chromopbilous  and  chr^o- 
phobous  cells.  (8)  Dyes  were  used  which  do  not  stain  the  nucleus; 
eosin,  fuchsin,  ni^rosin.  Of  these,  nigrosin  produced  in  the  lead  pre- 
parations interestmg  pictures,  the  dye  having  stained  the  protoplasm, 
a  reticulated  appearance  was  imparted  to  the  cell-body.  In  the  lead 
preparations,  eosin  stained  the  nucleus  pretty  dark,  and  the  cdl-body  of 
the  nerve-cells  diffusely.  Methylen-blue  was  examined  by  dissolving  it 
in  0*7  per  cent,  salt  ^lution,  and  ii^'ecting  it  into  the  spinal  lymphnsao 
or  abdominal  cavity  of  a  frog.  Some  time  after  the  injection  the  ganglia 
were  removed  as  quickly  as  possible,  and  examined  in  salt  solution  or 
glycerin.    The  cells  were  stained  in  about  one  or  two  hours. 

Methomo^lobin  Crystals.!— According  to  Dr.  W.  D.  Halliburton 
the  following  is  an  easy  way  to  obtain  these  crystals : — 

Defibrinate  a  few  cubic  centimetres  of  the  blood  of  a  rat,  guinea-pig, 

•  MT.  Naturf.  GewlL  Bern,  1887,  pp.  8-23. 

t  St  Loui0  Med.  and  Surg.  Joura.,  liv.  (1888)  p.  96. 
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or  squirrel,  and  add  to  it  a  few  drops  of  amyl  nitrite  and  shake  violent!  j 
for  a  minute  or  two,  or  until  the  nitrite  assumes  a  chocolate  colour.  A 
drop  of  this  is  withdrawn  with  a  pipette,  and  placed  on  a  slide,  the 
cover-glass  being  applied  immediately.  In  a  few  moments  the  methffi- 
moglobin  crystaLi  will  begin  to  form.  By  sealing  the  edge  of  the  cover- 
glass,  the  crystals  will  remain  unchanged  a  very  long  time. 

Preparation  of  Brains  and  other  Organs.* — Prof.  M.  Flesch  pre- 
pares brains  for  permanent  preservation  in  the  dry  condition  in  the 
following  simple  manner : — 

After  having  been  hardened  in  spirit,  the  preparations  are  first 
placed  in  a  mixture  of  equal  parts  of  glycerin,  alcohol,  and  water, 
and  afterwards  into  pure  glycerin.  To  both  fluids  sublimate  is  added 
in  the  proportion  of  1  to  3000.  Bone  and  cartilage  may,  without 
previous  hardening,  be  placed  in  the  first  solution  and  then  changed  to 
the  second.  The  time  of  the  treatment  depends  on  the  size  of  the 
object.  A  human  brain  should  lie  about  four  weeks  in  spirit  (if  placed 
upon  cotton-wool  10-12  cm.  thick,  it  is  not  necessary  to  change  the  spirit, 
nor  to  turn  the  brain  so  often),  then  for  three  weeks  in  each  of  the  two 
solutions.  The  rest  of  the  treatment  consists  in  removing  the  super- 
fluous glycerin  by  placing  the  specimens  to  drain  upon  a  layer  of 
blotting-paper  supported  on  cotton- wool,  and  they  are  finally  put  up  in  a 
similar  way  and  covered  over  with  a  glass-topped  cardboard  case.  The 
cost  of  the  method  is  small,  since  both  solutions  can  be  used  repeatedly. 

Preparing  Baduls  of  small  species  of  Oastropoda-f— Mr.  0.  E. 
Beecher  kills  the  organisms  by  boiling  or  immersion  in  alcohol,  and  then 
extracts  the  animals  from  their  shells  by  drawing  them  out  with  a 
mounted  needle  or  hook,  and,  in  the  larger  species  the  head  is  cut  off 
and  the  remainder  of  the  animal  rejected.  In  the  minute  species  the 
shell  may  be  removed  with  hydrocUoric  acid.  Either  process  may  be 
employed  upon  shells  which  contain  the  dried  remains  of  the  animals. 

The  specimens  are  then  placed  in  a  small  porcelain  crucible  con- 
taining water  in  a  sand-bath  over  a  Bunsen  burner.  After  boiling  a 
short  while,  a  small  piece  of  caustic  potash  is  added  and  the  boiling 
continued  until  the  tissues  have  become  disintegrated.  The  boiling  is 
then  stopped  to  prevent  the  thin  membrane  upon  which  the  lingual  teeth 
are  situated  from  being  attacked.  After  removal  from  the  burner,  water 
is  added,  and  the  undissolved  material  allowed  to  precipitate.  The 
fluid  is  then  removed  by  means  of  a  pipette,  or  by  decantation,  and  fresh 
water  added,  and  this  last  procedure  repeated  until  the  potash  and  light 
flocculent  material  are  eliminated,  ^e  residue  is  then  washed  in  a 
flat-bottomed  dish  or  large  watch-crystal,  and  the  radul»  removed  on 
needles  to  a  vessel  containing  a  small  amoimt  of  water.  In  case  the 
radule  are  very  small,  the  material  is  transferred  drop  by  drop  with  a 
pipette,  and  examined  under  a  1-inch  objective ;  the  Microscope  should 
be  furnished  with  an  erector.  The  radulfe  are  thus  easily  detected  and 
removed. 

A  drop  of  strong  chromic  acid  is  added  to  the  specimens,  and  in  from 
one  to  two  minutes  the  teeth  on  the  radule  are  stained  a  light  yellow  or 
amber  colour.  After  washing  out  the  chromic  acid,  the  specimens  are 
dehydrated  in  the  usual  way,  and  after  removing  the  alcohol  with  a 

*  MT.  Natnrforaoh.  Gesell.  Bern,  1887,  pp.  xiti.-xiy. 
t  Joum.  New  York  Micr.  Soc.,  iy.  (1888)  pp.  7-11. 
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pipette,  absorbent  paper,  and  partial  evaporation,  oil  of  cloves  is  added, 
and  the  specimen  mounted  in  balsam.  The  lingual  membranes  will 
be  found  more  or  less  coiled,  and  usually  attached  to  the  jaws.  It  is 
desirable  to  have  the  membrane  flattened  out,  with  the  dentiferous  side 
uppermost,  and  dissociated  from  the  jaws.  Some  species  have  a  large 
strong  jaw,  which,  if  left  with  the  lingual  membrane,  will  raise  the  cover 
so  far  above  the  denticles  as  to  prevent  the  use  of  high  powers.  It  is 
therefore  necessary  to  unfold  die  radula  and  remove  the  jaw.  Having 
provided  a  clean  glass  slide  on  the  turntable,  the  specimen  is  taken  from 
the  clove  oil  and  centered  on  the  slide.  The  ntdula  is  then  easily 
unrolled  with  needles  under  a  Microscope  provided  with  an  erector,  and 
the  jaw  removed.  Beplaced  on  the  turntable,  a  thin  cover-glass  is 
imposed  and  centered.  This  should  be  done  before  the  balsam  is  added, 
as  it  prevents  the  specimen  from  again  becoming  coiled  or  displaced.  A 
drop  of  balsam  in  benzol  is  put  adjacent  to  tibe  edge  of  the  cover,  and 
the  slide  held  an  instant  over  a  gas-burner  or  spirit-lamp,  which  will 
cause  the  balsam  to  flow  under  the  cover.  A  spring  clip  is  then  put  on 
to  fix  the  cover  down.  The  slide  is  next  removed  to  an  oven  and  left 
until  the  balsam  has  hardened,  so  that  the  portion  outside  the  cover  can 
be  scraped  ofll  The  slide  is  then  cleaned  by  washing  in  strong  spirit, 
and  dried  with  soft  tissue  paper.  The  cover-glasses  should  be  of  known 
thickness.  Many  radulsd  require  a  1/10  in.  objective.  The  oon- 
vexity  of  the  object,  combined  with  the  thickness  of  the  cover, 
necessitates  the  use  of  very  thin  glass.  For  the  Bissoiid®  the  author 
usually  employs  glass  of  0*004  in.  tiiiokness. 

Some  good  preparations  were  obtained  by  using  nitrate  of  silver 
instead  of  chromic  acid  as  a  staining  reagent,  but  the  specimens  require 
boiling  in  the  silver  solution,  and  this  additional  step  further  compli- 
cates the  process  and  makes  it  less  possible  to  retain  small  specimens. 
Besides,  too  much  action  of  the  silver  renders  the  objects  opaque. 

Preparation  of  CypridinsB.* — Dr.  A.  Garbini  examined  fresh  teased- 
out  tissue  in  sea  water.  Maceration  was  effected  in  a  small  quantity  of 
one-third  spirit.  The  best  fixative  was  found  to  be  a  watery  solution  of 
sublimate.  In  this  the  animals  were  left  for  5  to  7  minutes,  and  then 
transferred  to  distilled  water,  and  afterwards  to  75  per  cent,  alcohol, 
with  a  trace  of  tincture  of  iodine,  and  finally  to  pure  75  per  cent 
alcohol.  Good  results  were  obtained  from  Mayer's  fluid  (Eleinenberg's 
mixture  with  sulphuric  acid),  but  the  epithelium  of  the  digestive  tract 
was  less  well  fixed.  The  preparations  were  imbedded  in  parafi^  by 
Giesbrecht's  method. 

Preparing  Ova  of  Ascaris  megalooephala.t — ^Prof.  E.  van  Beneden, 
in  his  further  researches  on  the  ova  of  Ascaris  megcUocephala,  treated  the 
fresh  ova  with  glacial  acetic  acid  or  with  an  equal  mixture  of  crystal- 
lizable  acetic  acid  and  absolute  alcohol.  After  twenty  minutes,  when 
fixing  had  taken  place,  the  acid  was  replaced  by  a  third  part  of  glycerin 
in  water,  and  by  aqueous  solution  of  malachite-green,  or  of  vesuvin,  or  of 
both  together.  The  staining  soon  takes  place,  and  if  it  be  allowed  to  go 
too  far  can  be  readily  washed  out.  If  glycerin  be  rapidly  substituted 
after  five  or  ten  minutes,  the  ova  although  stained  will  go  on  segmenting, 
and  even  form  normal  embryos. 

•  Bull.  Foe.  Entomol.  Ital.,  xix.  (1887)  pp.  35-51  (5  pie.). 

t  Bull.  Acad.  R.  Sci.  Belg.,  xiv.  (1887)  pp.  215-M  (2  pis.).    Sujyra,  p.  423. 
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Hode  of  Investigating  Echinorhynohi.*~Dr.  B.  Eoehler  finds  that 
the  tissues  of  Echinorhynchi  can  he  well  fixed  hy  the  employment  of  a 
Buhlimate  solution  acidified  to  saturation  hy  acetic  acid  (EouUe's  liquid). 
This  reagent  has  the  advantage  over  osmic  acid  of  not  producing  after- 
coloration,  and  as  animals  generally  die  in  it  without  contraction  it  is 
additionally  useful.  The  fixation  of  the  internal  organs  is  complete  ten 
minutes  or  a  quarter  of  an  hour  after  immersion.  He  did  not  find  any 
difficulty,  such  as  was  experienced  hy  Saeftigen,  in  staining  the  tissues, 
though  the  coloration  is  a  little  slower  than  usual.  Any  want  of  success 
is  due  to  trying  staining  en  masse,  for  the  cuticle  is  difficult  to  penetrate ; 
there  is  no  difficulty  with  sections.  Kleinenberg's  hsBmatoxylin  is  to  be 
recommended.  Anilin  dyes,  such  as  cocceinin  and  "  rouge  de  Bordeaux 
B,"  give  very  fine  stains,  and  the  latter  was  found  good  for  all  kinds  of 
tissues,  and  in  yery  weak  solutions,  applied  for  some  hours,  gave  good 
colorations  to  pieces  of  Echinorhynchus  heruca.  With  E.  gigas  colora- 
tion en  masse  is  easy  if  the  cuticle  be  removed,  as  can  easily  be  done. 

Preparing  the  Nervous  System  of  OpheliaceflB.t— Dr.  W.  Kiiken- 
thal  places  the  Annelida  to  be  examined  in  a  mixture  of  chloral  hydrate 
and  sea  water  (1 :  1000),  or  adds  a  little  spirit  to  the  sea  water.  The 
animals  are  thus  benumbed  without  contraction  or  laceration,  and  after- 
wards killed  in  70  per  cent,  spirit  or  sublimate.  Lang's  mixture  hot  or 
cold,  1  per  cent,  chromic  acid,  osmic  acid,  picrosulphuric  acid,  Miiller's 
fluid,  iodine  alcohol,  and  Merkel's  fluid  were  used  for  the  same  purpose. 

The  author's  method  for  producing  nerve-preparations  is  as  follows : — 
(1)  The  fresh  animals  were  cut  up  along  their  back,  placed  in  a  basin, 
and  covered  over  with  10  per  cent,  nitric  acid,  which  was  allowed  to 
act  for  ten  or  twelve  days.  They  were  then  well  washed  with  distilled 
water,  and  then  immersed  for  fifteen  minutes  in  a  1  per  cent,  solution 
of  gold  chloride,  to  which  one  drop  of  hydrochloric  acid  was  added. 
They  were  again  washed  in  distilled  water  and  placed  in  5  per  cent, 
formic  acid  for  twenty-four  hours.  Then  frequent  washing  with  distilled 
water,  removal  of  the  intestinal  tract  and  of  the  muscles  by  means  of  a 
fine  brush  and  a  stream  of  water.  Then  spirit,  turpentine,  Canada 
balsam.  (2)  The  animals  were  slowly  killed  in  sea  water  plus  a  little 
Merkel's  solution,  spread  out  in  a  basin,  and  covered  over  with  pure 
Merk^J's  fluid.  After  twenty-four  hours  they  were  washed  and  trans- 
ferred to  weak  spirit,  stained  with  Grenacher's  borax-carmine,  then  de- 
colorised with  hydrochloric  acid  alcohol,  and  after  absolute  alcohol  and 
turpentine,  mounted  in  Canada  balsam.  (8)  (According  to  the  author 
very  suitable  for  material  long  in  spirit).  The  animals  were  cut  up 
and  spread  out  in  a  basin  and  immersed  in  1  per  cent,  osmic  acid  for 
twelve  to  eighteen  hours.  They  were  then  washed,  stained  with  hema- 
toxylin, and  mounted  in  Canada  balsam.  The  simplest  and  best  method 
for  cutting  is  as  follows: — The  animals  hardened  in  70  per  cent,  spirit 
are  stained  with  Orenaoher's  borax-carmine,  then  treated  successively 
with  acidulated  acohol,  absolute  alcohol,  chloroform,  and  finally  imbedded 
in  paraffin.  The  sections  are  stuck  on  with  collodium-clove  oil,  followed 
by  turpentine  oil,  to  which  a  few  drops  of  picric  acid  are  added.  Then 
methyl-green,  turpentine  oil,  pure  turpentine,  Canada  balsam.  The 
nuclei  are  red,  the  plasma  and  intercellular  substance  green,  the  nervous 

»  Joum.  de  TAnat.  et  de  PhyBiol..  xxiii.  (1887)  pp.  614-5. 

t  Jenaisch.  Zeitsobr.  f.  Naluiwiss.,  xx.  (1887)  pp.  511-80  (3  pis.)- 
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tiBsne  yellow  and  well  defined.  AnimalB  preserved  in  spirit  maj  be 
placed  for  twelve  to  eighteen  hours  in  1  per  cent  osmic  acid,  and  after 
being  well  washed  staineid  with  hsematoxylin. 

Preparation  of  Echinodermata.* — Dr.  O.  Hamann  preserves  the 
organs  of  Echinodermata  in  Flemming's  chromo-osminm  acetic  add. 
For  preserving  and  decalcifying  small  animals  chromic  acid  was  used  ; 
animals  preserved  in  strong  spirit  were  afterwards  decalcified  by  immer- 
sion in  a  0*8  per  cent,  solution.  After  having  been  washed  for  twelve 
hours  they  were  stained  with  hssmatoxylin.  For  examining  the  anal 
blood<-lacun8B,  the  sea  urchin  is  well  hu^ened  in  spirit,  the  anal  parts 
are  decalcified  in  1 :  400  chromic  acid,  and  stained  with  a  neutral  carmine 
solution.  Decalcification  in  hydrochloric  acid  or  in  chromo-nitric  acid 
is  less  satisfactory,  as  the  tissues  are  more  affected.  The  pedicellaria 
can  be  cut  without  being  decalcified,  and  after  being  carefidly  washed, 
stained  with  carmine  or  logwood. 

For  examining  the  glandular  organ,  the  so-called  heart,  treatment 
with  the  anilin  dyes  (safranin,  methyl-green,  anilin-green)  was  found  to 
be  advantageous.  Excellent  preparations  of  organs  of  Sphmrechimu 
granularis,  hardened  in  a  1/2  per  cent,  chromic  acid,  were  obtained  by 
staining  the  sections  with  Sohieffetdecker's  anilin-green,  absolute  alcohol, 
bergamot  oil  or  xylol,  paraffin,  xylol,  xylol-balsam.  The  aathor  prefers 
xylol  to  turpentine,  chloroform,  and  oil  of  cloves. 

Methods  of  Fixing  and  Preserving  Aninml  Tissues,  t — ^The  pre- 
sent systems  of  fixation  may  be  resolved,  says  Dr.  N.  Eultsohisky, 
into  three  : — (1)  The  chromic  acid  salts  of  potassium  and  ammonia  and 
mixtures  of  ^ose  with  other  salts  (MuUer's  and  Erlicki's  fluids)  fix 
histological  objects  well,  but  this  method,  according  to  Prof.  Flemming, 
is  not  suitable  for  examining  the  process  of  karyokinesis.  Prof.  Yirchow 
has,  however,  recently  stated  that  the  deficiencies  of  chromic  acid  salts 
may  be  obviated  if  tiiey  be  dissolved  in  spirit  in  the  dark.  (2)  The 
second  group  of  fixatives  consists  of  chromic  acid,  osmic  acid,  picric 
acid,  acetic  acid,  &c.,  and  includes  the  mixtures  of  Flemming,  Eleinen- 
berg,  Fol,  and  others.  This  group,  particularly  the  Flenuning's 
mixture,  is  especially  valuable  for  demonstrating  the  division  of  &e 
nucleus.  Chromic  acid,  it  must  be  remembered,  almost  always  pro- 
daces  an  insoluble  precipitate  of  albumen,  and  consequently  is  decep- 
tive, from  calling  into  existence  a  tissue-like  structure  and  for  forming 
insoluble  and  impermeable  combinations,  as,  for  example,  in  objects 
with  a  muscular  tissue.  (8)  The  best  fixative  of  all  is  iJcohol,  but, 
as  it  has  a  great  attraction  for  the  watery  element  of  albumen,  it  pro- 
duces considerable  alteration  in  the  form  of  objects. 

Hence,  as  none  of  the  three  foregoing  methods  are  perfect,  the 
author  has  found  it  advisable  to  pursue  the  following  course,  which  in- 
cludes the  least  defective  points  of  all  three. 

The  fixative  is  prepared  by  mixing  excess  of  finely  powdered  bichro- 
mate of  potash  and  sulphate  of  copper  in  weak  spirit  (50^),  and 
allowing  them  to  stand  in  complete  darkness  for  twenty-four  hours. 
A  greenish-yellow  fluid  is  hereby  obtained,  and  this,  before  being  used, 
is  acidulated  with  acetic  acid  (five  or  six  drops  to  100  com.). 

The  object  to  be  fixed  is  placed  in  the  fiuid  prepared  as  above  for  twelve 

*  Jenalsoh.  Zeitschr.  f.  Naturwiss.,  xxi.  (1887)  pp.  87-266  (13  pU.  and  2  figa^V 
t  Zeitflchr.  t  Wiw.  Mikr.,  i?.  (1887)  pp.  345-i>. 
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to  twenty-four  hours,  according  to  its  size  and  the  degree  of  hardness 
required.  The  whole  transaction  must  be  carried  out  in  the  dark,  other- 
wise the  salts  will  be  precipitated.  The  objects  are  then  placed  in  strong 
spirit  for  twelve  to  twenty-four  hours,  after  which  they  may  be  sectioned 
in  any  of  the  usual  ways.  With  regard  to  the  preservation  of  material 
the  author  rejects  alcohol  and  chromic  acid  and  its  salts  on  account  of 
the  changes  induced  by  these  reagents,  and  advises  ether,  xylol,  toluol, 
or  any  substance  which  does  not  act  upon  albuminous  matter. 

Isolating  Lower  Algse.*  —  The  isolation  of  some  Chytridiaceie, 
Saprolegnise,  and  monads  from  different  waters  is  easily  effected  by 
catching  them  with  the  aid  of  pollen-grains,  fern-spores,  or  fungi  spores 
which  are  disseminated  in  the  water  and  then  allowing  them  to  develope 
until  they  fructify.  For  this  purpose,  says  Dr.  W.  Zopf,  the  pollen- 
grains  of  Gonifersd  are  very  suitable.  By  this  method  Lagenidium 
pygmaeumy  Bhizophidium  pollinia,  and  Oljpidium  luxuriana  can  be  isolated 
with  almost  unfailing  certainty.  Under  favourable  circumstances  algaa 
with  sporangia  can  often  be  obtained  in  15  to  30  hours  after  depositing 
the  pollen-grains. 

G  u  B  Ti  8,  C. — The  Tapeworm :  methodi  of  preparation. 

[Reports  finding  m  Trans.  Linn.  Sec.,  II.  1794,  a  paper  by  A.  Carlisle,  whioh 
presents  the  same  methods  and  elucidates  the  same  faot  regarding  the  valves  " 
as  the  paper  of  J.  M.  Stodman,  ante,  p.  148.] 

27te  Microscope^  YUL  (1888)  pp.  102-4. 
Bntomologists,  Yoang,  Xieroscopie  Work  for. 

[**  A  few  simple  directions  to  the  b^dnner  who  wants  to  know  how  to  mount 
the  hard  parts  of  common  inseots.' J 

Scientif.  Nevjs,  I.  (1888)  p.  816. 
Latham,  Y.  A. — ^To  prepare  the  Head  of  a  Flea.    Xonnting  Tongnes  of  Flies. 

Scienti/,  Enquirer,  III.  (1888)  pp.  10  and  13. 
„  „        Preparing  Beeikmi  of  Buds. 

I**  Take  a  small  ^ieoe  of  a  twig—say,  linden — ^having  a  bud  at  its  upper  end ; 
fix  well  in  seotion-cntter,  wet  with  alcohol,  cut  with  a  sharp  knife  into  thin 
slices,  keep  fiooding  the  knife  with  strong  alcohol  to  keep  the  sections  fioating, 
and  to  keep  them  from  falling  apart  Do  not  let  a  drop  of  water  touch  the 
section,  or  it  will  cause  it  to  fitU  to  pieces.  Now  place  in  alcohol  faintly 
coloured  with  iodine-green;  let  them  remain  for  several  hours  until  the 
colour  disappears  from  the  alcohoL  Again  put  them  into  alcohol,  this  time 
coloured  a  little  more  deeply  with  eosin  in  place  of  green.  Let  them  remain 
there  tUl  they  are  all  pinL  Then  wash  in  two  alcohols  of  95  per  cent,  drop 
into  clove  oil  for  a  few  moments  only,  and  mount  in  (>anada  balsam.  They 
are  thus  very  instructive.''] 

Scieniif.  Enquirer,  III.  (1888)  p.  69. 
SoHWBBnoFF.— Vntersiiohimgsmethode  frflhieltiffer  Btndien  der  Entwiekelimg  von 
BangetiflreienL    C^ethod  of  investigation  for  the  earlier  stages  of  the  develop- 
ment of  mammalian  ova.) 

Arbeit.  Versacmmi.  Buss.  Aerzte  Moskau,  I.  (1887)  1/2  p.  (Bussian). 
Yak  Gibbon,  J.— A  r6timil  of  reeent  Tedmieal  Xethodi  for  the  Hervons  System. 

Joum,  Nerv.  and  Met,  Diseases,  XIY.  (1887)  p.  810. 

(S)  Cutting,  inolnding  Imbedding. 

Imbedding  Plant  Tissnes. — We  referred  at  p.  680  of  the  last  volume 
to  Dr.  8.  Schdnland's  method  of  imbedding  delicate  plant  tissues  in 
paraffin,  so  that  nnshmnken  serial  sections  may  be  cut  by  the  ribbon 
method.  The  author  then  described  the  results  which  can  be  attained 
as  almost  incredible.    In  serial  sections  of  leaves  one  can  not  infrequently 

*  Abh.  Naturt  Geeellsoh.  Halle,  xviL  (1887)  81  pp.  (2  pis.). 
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obtain  fonr  to  six  sections  through  the  same  stoma,  and  it  is  easy  to  get 
several  sections  through  the  api<^  cell  of  a  fern  root  when  the  imbedding 
is  properly  done. 

Dr.  Schdnland  now  writes  *  that  since  the  publication  of  bis  former 
article  he  has  had  the  opportunity  of  gaining  more  experience  in  the  use 
of  the  method,  leading  him  to  modify  it  slightly.  In  the  first  place  he 
now  uses  absolute  alcohol  where  he  formerly  only  used  the  strong 
methylated  spirit  of  commerce^  Further,  he  now  leaves  specimens  to  be 
imbedded  for  24  hours  in  pure  oil  of  cloves  (after  they  have  sunk), 
24  hours  in  pure  turpentine,  24  hours  in  turpentine  saturated  witn 
paraffin,  and  24  hours  in  melted  paraffin.  Although  much  more  time  is 
thus  required,  the  results  are  more  reliable,  and  he  can  now  imbed  by 
his  method  without  previous  staining  in  borax-carmine,  and  thus  consider- 
able time  and  trouble  are  saved. 

He  adds  that  sections  fixed  to  the  slide  with  collodion  stain  very  well 
with  Bismarck  brown,  and  can  then  easily  be  photographed.  Bismarck 
brown  |  stains  all  cell-walls.  If  Kleinenberg's  haematoxylin  is  used  in 
addition,  the  cellulose  walls  turn  blue,  while  all  other  walls  retain  their 
yellow  colour,  and  thus  a  nice  double  stain  is  effected.  If  sections  of 
young  tissues  are  treated  in  this  way,  the  process  of  lignification  in 
vessels  can  be  easily  traced ;  and  if  the  hssmatoxylin  is  allowed  to  act  a 
sufficient  time  on  ^e  sections,  the  structure  of  the  protoplasm  will  be 
brought  out 

Oelloidin-paraffin  Methods  of  Imbedding.^ — Prof.  J.  A.  Byder  calls 
attention  to  Eultschizky's  method  for  imbedding  in  celloidi^  and  paraffin, 
which  method  was  noticed  in  this  Journal,  1887,  p.  845.  He  finds  that 
it  works  admirably  with  specimens  of  injected  spleen.  The  sections  can 
be  cut  with  a  dry  knife  on  any  paraffin  microtome.  With  the  author*s 
automatic  microtome  it  is  easy  to  cut  sections  1/2000  in.  in  thickness 
with  the  greatest  ease,  since  a  ribbon  forms  more  easily  than  even  in 
the  case  of  ordinary  paraffin  imbedding.  The  section-stretcher  may  be 
dispensed  with  entirely,  so  that  for  consecutive  or  embryological  work 
the  method  is  highly  to  be  recommended.  The  author  has  modified  the 
original  method  by  substituting  chloroform  for  origanum  oil,  as  the 
latter  is  objectionable  because  it  is  disagreeable  in  odour,  inflammable, 
darkens  in  a  short  time,  and  causes  the  object  to  shrink  slightly.  Beyond 
the  substitution  of  chloroform  for  origanum  oil  there  is  no  alteration  in 
the  details  of  the  process. 

In  Older  to  fasten  the  block  containing  the  object  in  the  holder,  a 
heated  wire  is  used,  and  to  make  the  sections  form  a  ribbon  nicely,  tiie 
hard  paraffin  used  for  the  final  imbedding  may  be  mixed  with  soft 
paraffin  or  paraffin  gum,  melting  at  45°  G.  This  method  enables  thinner 
sections  to  be  cut  than  with  the  usual  wet  celloidin  process. 

The  sections  may  be  mounted  direct  from  the  chloroform,  but  the 
operator  must  not  aUow  the  chloroform  to  evaporate  before  the  section 
is  covered  with  balsam.  Another  method  of  clearing  the  section  is  that 
proposed  by  Weigert,  who  uses  a  mixture  of  equal  parts  of  xylol  and 

»  Bot.  Gazette,  xui.  (1888^  p.  61. 

t  The  solution  of  Bismarck  brown  is  prepared  by  saturating  I  part  of  abeolute 
alcohol  with  Bismarck  brown  and  adding  2  parts  of  distiUed  water.  A  solution  in 
70  per  cent,  alooliol,  as  often  used  by  zoologists,  does  not  stain  lignified  cell- wall  a 
very  readily,  and  the  solution  in  water  hitherto  used  by  botanists  is  said  not  to  keep 
very  well.  X  Qneen's  Micr.  Bulletin,  iv.  (1887)  pp.  43-4. 
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pore  oarbolio  acid.  This  liquid  may  be  applied  to  sections  on  the  slide 
by  means  of  a  camel's  hair  pencil,  and  will  clear  other  sections  instantly 
without  in  the  least  attacking  the  celloidin. 

Pharmacognostic  Microtome  and  Technique.* — Dr.  E.  Vinassa  has 
recently  made  several  improTements  in  the  microtome  adopted  for 
pharmacological  work  and  described  in  this  Journal,  1886,  p.  887. 

In  the  first  place  the  general  construction  has  been  so  altered  that  it 


Fio.  98. 


Pio.  94. 


is  now  much  broader,  and  therefore  allows  more  play  for  the  manipula- 
tion of  the  knife  and  object-carriers.  The  object-clamp  has  also  been 
reildered  firmer  by  a  new  device.  This  consists  of  a  plate  moved  up  and 
down  by  a  long  screw,  and  adjusted  so  that  it  supports  the  object-carrier 
while  it  in  nowise  impedes  the  play  of  the  carrier  about  its  various  axes. 


1888. 


*  Zeitflchr.  f.  Wiss.  Mikr.,  iv.  (1887)  pp.  295-303  (3  figs.). 
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A  farther  inooDTenience,  namely  the  too  complicated  arrangement  for 
altering  the  horizontal  position  of  the  carrier,  has  been  obyiated. 

The  knife-handle  now,  instead  of  being  flat,  is  made  romid  so  that  it 
can  be  fixed  in  any  position  qnite  easily  by  means  of  the  screw  F  (fig.  93). 
The  handle  passes  through  an  iron  block  d,  and  is  tightened  up  by 
means  of  the  winged  screws.  The  exact  shape  of  the  knife  fitted  with 
a  handle  for  sharpening  is  shown  in  fig.  94.  For  cutting  hard  objects 
such  as  dense  wood  and  bark,  the  author  adyises  the  knife  to  be  ground 
like  a  plane. 

After  alluding  to  the  advantage  of  using  Jung's  section-stretcher  in 
connection  with  his  microtome,  the  author  passes  on  to  the  treatment  of 
Tegetable  preparations.  In  a  former  communication  the  author  advised 
the  imbedding  of  roots,  barks,  and  wood  in  glycerin  jelly.  Bat  as  the 
vacuum  apparatus  necessary  for  this  procedure  is  not  always  available, 
he  now  occasionally  resorts  to  the  older  methods  of  softening  the  pre- 
parations in  spirit,  glycerin,  and  water,  and  this  is  specially  adapted  to 
hard  dose-grained  objects.  Woods  are  always  placed  in  glycerin  and 
water,  and  can  then  be  cut  with  an  unwetted  knife  without  tearing.  If 
afterwards  the  sections  are  placed  in  glycerin  to  which  some  oaustio 
soda  has  been  added  they  are  easily  unrolled. 

With  regard  to  frmt  and  seeds  of  a  hard  consistence  and  structure, 
such  as  StrychnoB  potalorum,  8,  nux  vomica,  Coffea  arabiea^  and  the 
kernel  of  PhcnUx  dactylifera^  preparations  easy  to  be  cut  can  be  obtained 
in  two  or  tiiree  days  by  softening  the  objects  in  dilute  caustic  soda  or 
potash.  But  as  any  further  microchemical  examination  is  useless  owing 
to  the  destruction  of  the  alkaloids  by  the  caustic  alkalies  it  is  preferable 
to  soften  the  seeds  by  means  of  steam.  This  is  done  in  a  wide  funnel  into 
which  a  piece  of  wire  gauze  is  placed  as  a  sort  of  filter,  and  upon  this 
the  seeds.  The  funnel  should  be  lined  with  filter  paper  to  cany  off  the 
condensation  water,  and  the  funnel  supported  on  a  tripod  in  a  water- 
bath.  In  80  to  60  minutes  the  objects  will  be  found  sufficiently  softened 
to  cut  quite  regular  sections  trojsL 

Some  objects,  such  as  almonds  and  cocoa-beans,  crumble  away  under 
the  action  of  the  knife,  and  therefore  require  to  be  imbedded  as  they 
cannot  be  fixed  directly  in  the  jaws  of  the  object-carrier.  Qlycerin 
gelatin  is  unsuitable  for  this  purpose  as  the  mass  does  not  offer  sufficient 
resistance,  and  although  paraffin  is  usually  unsuitable  owing  to  its  com- 
plicated manipulation  it  gives  fair  results  by  the  following  procedure. 
The  seeds  should  be  slightly  warmed  in  order  to  drive  off  as  much 
moisture  as  possible,  and  quickly  immersed  in  paraffin  only  heated  a  few 
degrees  above  its  setting  point.  They  are  then  left  to  cool  until  a  thick 
coating  has  dcTeloped  upon  them.  In  this  way  the  paraffin  will  be  found 
to  have  filled  up  all  the  chinks  and  crannies  in  the  seeds,  and  not  only  offar 
sufficient  resistance  to  the  knife,  but  will  also  invest  Uie  sections  with  a 
sheath  sufficiently  strong  to  prevent  their  crumbling  away.  The  paraffin 
is  then  dissolved  out  wiUi  benzin,  ether,  or  chloroform,  and  the  prepara- 
tions mounted  in  glycerin  jelly  or  in  Canada  balsam  according  to  the 
special  idiosyncrasies  of  the  seeds. 

Small  seeds  and  fruits,  such  as  those  of  the  SolanaceflB  and  ITmbelli- 
fersB,  should  be  imbedded  in  a  paraffin  of  a  high  melting-point.  Glycerin 
jelly,  to  which  a  little  sublimate  is  added,  is  reconmiended  for  mounting 
permanently.  Air-bubbles  are  easily  got  rid  off  by  slightly  warming 
the  slide  and  then  pressing  on  the  cover-glass  with  a  lead  roller,  8  cm 
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long  and  1  cm.  in  diameter.  In  a  few  honrs  the  expressed  jelly  may  be 
scraped  off  with  a  knife,  the  last  traces  being  remoyed  with  lukewann 
water.  The  slide  is  then  cleared  up  with  spirit  and  ringed  round  with 
some  cement.  Glycerin  jelly  not  only  possesses  the  clarifying  property 
of  glycerin,  but  all  the  other  adyantages  of  this  medium. 

Habnsbll,  p.— La  X^thode  de  llneliuion  du  Globe  Oenlaire  dant  la  parafflne  et 
dam  la  eelloidixie.    (  Method  of  imbeddiog  the  eye  in  paraflSn  and  celloidin.) 

Bull,  am.  Nat.  OpfUhalm,  H6p.  Quinze-  Vingt,  lY.  (1886)  p.  154. 
Bbtnolds,  B.  N.— a  new  Flaniiher. 

27ie  Microscope,  YIII.  (1888)  pp.  104-5  (4  figs.). 

(4)  Staininff  and  Injeotinff. 

Staining  Living  Preparatioii8.*^Prof.  M.  Flesch  is  of  opinion 
that  Uying  objects  do  not  become  stained  by  the  ordinary  methods,  or  do 
so  in  a  way  quite  different  from  hardened  preparations.  Cyanin,  for 
example,  produces  in  the  tissue-elements  of  the  liying  organism  different 
forms  from  those  in  which  the  same  dye  has  been  employed  after  fixa- 
tion. What  has  stained  in  the  dead  preparation  can  neyer  be  similarly 
affected  while  aliye.  The  parts  which  become  stained  show  in  many 
oases  a  great  chemical  activity,  a  lively  power  of  reduction  towards 
certain  chemical  compounds.  One  series  of  stains  is  only  successful 
after  previous  treatment  of  the  object  with  easily  reducible  metallic 
combinations.  By  control  experiments  it  is  seen  that  the  staining  ex- 
tends just  as  far  as  the  metallic  precipitate.  The  original  constituents  of 
the  tissues  are  not  stained,  but  chemical  products  which  result  from  the 
treatment  with  hardening  agents.  These  might  be  metal  albuminates 
or  decomposition  products  arising  from  the  chemical  processes  at  the 
death  of  the  living  tissue,  induced  by  the  reduction  processes.  The 
result  of  a  stain  can  only  be  judged  from  the  chemic^  processes  arising 
during  fixation. 

Stainin|^  Nerve-endings  with  Hethylen-blue.t— Br.  0.  Amstein 
states  that  in  frogs  injected  with  methylen-blue  the  motor  nerve-endings, 
Gourvoisier's  fibres,  and  the  cells  of  the  sympathetic  are  stained.  In 
the  freshly  cut-out  retina  there  is  usually  no  stain,  but  this  appears 
after  the  air  has  acted  upon  it.  As  a  fixative,  besides  the  iodine  pre- 
viously given,  picrocarmine  or  picrate  of  ammonia  may  be  used.  The 
choice  of  the  substance  depends  on  whether  a  nuclear  or  diffuse  stain 
is  desired.  Fixation  by  the  last  two  methods  is  more  lasting  than  when 
effected  with  iodine,  though  with  the  latter  the  nerves  are  deeply  stained. 
Mammals  and  birds  die  too  quickly  after  the  injection  of  the  methylen- 
blue  for  the  method  to  be  practically  available,  yet  these  animds,  after 
they  have  been  killed  witii  chloroform,  can  be  successfully  injected 
through  the  heart  or  some  large  vessel.  The  pigment  is  used  in  a 
concentrated  form,  and  the  injection  is  suspended  directly  the  resistance 
becomes  marked.  The  organs  first  stained  blue  quickly  become  pale,  and 
no  nerve-staining  is  seen  at  first,  but  this  occurs  directly  there  is  access  of 
air  to  the  preparation.  The  gradually  occurring  colour  may  be  followed 
under  the  Microscope,  and  when  it  has  attained  its  maximum  some  drops 
of  a  fixative  medium  may  be  added.  In  this  way  very  perfect  nerve- 
endings  frrom  the  cornea,  iris,  and  retina  of  mammals  and  birds  have  been 

*  MT.  Naturfonch.  GeseU.  Bern,  1887,  pp.  zly.-zy. 
t  Anat.  Anzeig.,  iL  (1887)  pp.  551-4. 
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obtained.  Staining  may  also  be  effected  on  the  slide  if  a  nerve-end 
apparatus  be  spread  out  and  a  dilate  solation  of  methyl-blae  be  added. 
Staining  the  retina  of  fisb,  birds,  and  mammals  is  more  snccessfol  by 
this  method  than  by  injection.  In  other  parts  this  method  gave  less 
favourable  results. 

Demonstrating  Earvokinetic  Figures.* — ^Dr.  O.  Martinotti  and 
Dr.  L.  Besegotti  proceed  as  follows  to  demonstrate  karyokinetic  figures. 

The  tissues  are  fixed  with  absolute  alcohol.  The  sections  are  stained 
by  leaving  them  five  minutes  in  an  aqueous  solution  of  safranin  and 
the  stain  is  differentiated  by  transfering  them  to  a  spirit  and  water 
solution  of  chromic  acid.  This  solution  is  prepared  by  mixing  one  part 
(by  volume)  of  a  watery  solution  of  chromic  acid  (1:1000)  with  nine 
parts  of  absolute  alcohoL  In  this  very  dilute  solution  the  sections  are 
left  for  a  half  or  one  minute,  agitated  therein,  and  then  dehydrated  in 
absolute  alcohol,  cleared  up  in  bergamot  oil,  and  mounted  in  dammar. 
In  this  way  the  chromatin  filaments  and  the  true  nucleoli  are  stained  a 
lively  red,  the  protoplasm  and  the  intercellular  substance  remain  un- 
coloured,  the  resting  nuclei  are  faintly-stained  a  pale  red. 

The  spirit  and  water  solution  of  chromic  acid  should  be  prepared 
fresh  every  time.  In  some  cases  it  is  useful  to  employ  a  slightly 
stronger  solution,  that  is,  to  mix  two  volumes  of  the  watery  solution  of 
chromic  acid  (1 :  1000)  with  eight  parts  of  absolute  alcohol.  At  other 
times  it  is  advantageous  to  dilute  the  watery  solution  of  safranin  with 
an  equal  volume  of  distilled  water,  and  to  leave  the  sections  therein  for 
five  minutes,  then  keep  them  in  the  chromic  acid  solution  until  they  have 
assumed  a  uniform  rose  tint. 

The  authors  in  conclusion  remark  that  safranin  seems  to  have  a  special 
affinity  for  the  chromatin  of  the  nucleus,  that  they  have  been  unable  to 
convince  themselves  that  anilin  oil  is  detrimental  to  nuclei  in  motion,  and 
that  oil  of  cloves,  as  previously  noted  by  Bizzozero,  extracts  the  anilin 
dyes  more  quickly  from  nuclei  in  repose  than  from  those  in  mitosis. 

Staining  Membranes  in  Living  SiphoneflB.t — Dr.  F.  Noll  finds  that 
in  Caulerpa  ^rolifera^  some  kinds  of  Bryopsis  and  Der&eato,  and  some 
Floridefe,  the  membranes  become  thickened  by  deposition  of  new  layers. 
If  the  original  membrane  be  stained  without  damaging  the  plant,  it  is 
seen  that  on  further  growth  new  unstained  lamellce  are  deposited  upon 
the  stained  parts.  The  author  coloured  the  membrane  with  Berlin  or 
TumbuU's  blue  in  the  following  way: — One  part  of  sea  water  was 
diluted  with  two  parts  of  sweet  water,  and  in  the  mixture  so  much 
ferrocyanide  of  potash  was  dissolved  as  to  give  it  the  specific  gravity  of 
sea  water.  A  second  fluid  consisted  of  two  parts  sea  water  and  one 
part  sweet  water,  and  some  drops  of  chloride  of  iron.  This  solution 
must  be  made  fresh  before  each  time  of  using.  If  TumbuU's  blue  were 
used  the  solutions  were  ferrocyanide  of  potash  and  lactate  of  iron.  The 
deposition  of  Berlin  blue  was  effected  by  removing  the  plants  from 
sea  water  to  the  cyanide  solution  (1-3  seconds)  ;  they  were  then  washed 
in  sea  water,  and  immersed  for  1/2-2  seconds  in  the  iron  solution.  The 
plants  were  next  again  removed  for  a  moment  to  the  ferrocyanide 
solution,  and  afterwards  washed  in  much  sea  water.  Care  was  always 
taken  that  the  cyanide  should  be  in  excess  in  order  that  the  iron  chloride 
should  never  come  in  contact  with  the  plasma  as  iron  chloride.    By 

♦  Zoitschr.  f.  Wiss.  Mikr.,  iv.  (1887)  pp.  326-9. 
t  ^t.  Ztg.,  xlv.  (1887)  pp.  473-82. 
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repeating  the  process  a  beautiful  bine  of  any  desired  tone  was  easily 
imparted  to  the  membrane.  If  the  plant  had  not  been  damaged  by  the 
aboye  treatment,  the  bluish  colour  disappeared  in  a  few  hours,  the  Berlin 
blue  was  decomposed,  and  the  iron  remained.  By  putting  the  plant  in 
a  solution  of  ferrooyanide  of  potash  acidulated  with  hydrochloric  acid, 
the  blue  could  be  restored  to  its  original  situation. 

Bouz's  Colour-test  for  the  detection  of  Oonococcus.* — Dr.  E.  C. 
Wendt's  researches  on  gonococcus  were  merely  intended  to  find  a 
diagnostic  criterion  for  gonorrhoea.  He  therefore  examined  other  secre- 
tions as  well,  e.g.  balanitis,  otorrhoea,  conjunctivitis,  &c.  Gonococci 
were  found  in  all  cases  of  gonorrhoea,  but  in  other  cases,  even  in  the 
normal  urethra,  there  were  found  diplococci  indistinguishable  from  the 
gonorrhoea  cocci.  The  criterion  insisted  on  by  Bumm,  namely  the 
intracellular  arrangement  of  the  gonococci  about  the  nucleus,  is  found 
by  the  author  to  be  not  always  correct,  since  it  is  not  the  case  where 
blenorrhoea  is  passing  away.  The  only  certain  characteristic,  according 
to  the  author,  is  that  from  Boux's  test,  which  depends  on  the  fact  that 
the  gonorrhoea  bacteria  are  able  to  retain  anilin  to  a  slight  extent. 

Acid  Logwood  Stain.! — ^An  excellent  acid  logwood  stain  can,  it  is 
stated,  be  made  as  follows : — One  part  of  a  saturated  solution  of  calcium 
chloride  in  proof  spirit  (alcohol  of  50°)  is  added  to  eight  parts  of  a 
similar  solution  of  alum.  Extract  of  logwood  (the  common  commercial) 
is  added  to  the  mixture  and  agitated  until  it  no  longer  dissolves  freely. 
Let  the  container  stand  in  a  cool,  quiet  place  for  a  few  days,  decant  the 
clear  liquid  (which  makes  an  excellent  stain  just  as  it  is),  and  to  every 
100  parts  add  80  parts  of  a  1  per  cent,  aqueous  solution  of  acetic  acid. 
Let  stand  for  a  day  or  two,  and  filter  off  into  a  glass-stoppered  viaL 

Alcoholic  Alum-Carmine  Stain.^ — Br.  W.  0.  Borden  gives  the 
following  formula  for  producing  a  perfectly  clear  purplish-red  fluid, 
superior  to  any  aqueous  alum-carmine  stain  in  clearness  and  brilliancy  of 
colouring.  It  will  keep  indefinitely,  but  a  slight  precipitate  sometimes 
forms  which  should  be  filtered  out.  This  does  not  indicate  any  decom- 
position of  the  stain,  nor  does  it  alter  its  staining  character  in  any 
respect  Cochineal  (whole  insects),  1  dr. ;  saturated  solution  of  alum, 
4  oz. ;  95  per  cent,  alcohol,  4  oz.  Pulverize  the  cochineal  in  a  mortar, 
add  the  saturated  solution  of  alum,  and  boil  for  fifteen  minutes,  adding 
distilled  water  occasionally  during  the  boiling  to  make  up  for  the  water 
lost  by  evaporation.  Cool  and  pour  without  filtering  into  a  ten-ounce 
or  larger  bottle.  Add  the  alcohol  and  let  stand,  with  occasional  shaking, 
for  forty-eight  hours.     Filter  and  preserve  in  a  close-stoppered  bottle. 

The  following  stain  made  with  carmine  and  without  heat  will  give  a 
fluid  nearly  identical  with  the  first,  except  that  no  precipitate  occurs, 
however  long  it  be  kept.  Carmine,  30  gr. ;  alum,  4  dr. ;  distilled  water, 
4  oz. ;  95  per  cent,  alcohol,  4  oz.  Grind  the  carmine  and  alum  together  in  a 
mortar,  gradually  adding  the  water.  Add  the  spirit  and  pour  without 
filtering  into  a  ten-ounce  bottle,  cork  tightly,  and  let  stand  for  a  week, 
shaking  occasionally.     Filter,  and  preserve  in  a  close-stoppered  bottle. 

For  staining  in  bulk,  pieces  of  tissue  may  be  transferred  directly  from 
strong  spirit  to  either  fluid,  and  may  remain  from  two  days  to  two  weeks. 

•  Med.  NewB,  i.  (1887)  pp.  455-7. 

t  St  Louis  Med.  and  Surg.  Journ.,  liv.  (1888)  p.  165. 

i  The  Microscope,  viii.  (1888)  pp.  83-5. 
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Tiflsnes  hardened  in  alcohol  or  in  oorrosiTe  sublimate  and  spirit 
stain  more  rapidly  than  those  hardened  in  Miiller*s  flmd  or  ohromio 
add.  In  any  case  in  which  a  floid  other  than  alcohol  has  been 
need  for  hardening,  the  reagent  must  be  entirely  remoyed  by  immersion 
in  spirit.  The  length  of  time  required  for  staining  can  only  be  learnt 
by  experience,  but  oyer-staining  need  not  be  feared.  When  the  paraffin 
or  oeDoidin  methods  are  used,  tiie  best  way  is  to  immerse  the  dide,  to 
which  the  section  is  stuck  on  in  a  wide-mouthed  yessel  filled  with  stain. 
Both  stains  giye  excellent  results  in  photomicrography  by  lamplight, 
owing  to  the  sharp  nuclear  definition  and  slight  staining  of  the  otiier 
tissue  elements. 

Preparing  Pierooarmine.* — ^The  following,  according  to  the  *  Maga- 
zine of  jPharmacy,'  is  an  improyed  method  of  preparing  picrocarmine  for 
microscopical  purposes : — 

About  half  a  gramme  of  carmine  is  dissolyed  in  100  com.  of  water 
containing  6  com.  of  a  1  per  cent  solution  of  soda.  The  liquid  is  then 
boiled,  filtered,  and  made  up  again  to  100  ccm.  by  addition  of  distilled 
water.  In  order  to  neutndize  the  solution,  it  is  mixed  with  an  equal 
Tolume  of  water,  and  a  1  per  cent,  solution  of  picric  acid  is  then  added. 
This  at  first  causes  a  turbidity  to  appear,  but  it  subsequently  disappears. 
If  not,  it  indicates  that  the  point  of  neutnJization  has  been  oyerstepped. 

Staining  with  Bosanilin  Vitrate  in  waterv  Olycerin  Solution.t — 
Dr.  W.  Flenmiin^  states  that  Bottcher  has  for  a  long  time  stained 
preparations  preyiously  treated  with  Mtiller^s  fluid  and  alcohol  with 
rosanilin  nitrate  in  a  watery  glycerin  solution;  then  passed  througih 
alcohol,  cleared  up  in  creosote,  and  mounted  in  dammar  or  balsam. 

New  Iiqecting  Has84 — ^Dr-  M.  N.  Miller  has  deyised  the  following 
injecting  mass : — 

First  procure  some  thin,  clear,  coloiurless  French  gelatin  in  sheets 
about  8  in.  by  8  in.,  with  crossed  markings.  To  1  oz.  of  gelatin  add 
10  oz.  of  water.  Allow  the  gelatin  to  swell  for  one  hour,  and  then 
place  the  yessel  containing  the  whole  in  a  kettle  of  boiling  water,  and 
allow  it  to  remain  until  the  gelatin  melts  thoroughly.  Strain  through 
preyiously  moistened  flannel  into,  preferably,  a  flaisk.  While  yet  warm 
and  fluid,  pour  about  half  of  the  gelatin  into  another  glass  yessel.  Dis- 
solye  in  the  one  half  two  grains  of  dry  common  salt,  and  in  the  other 
half  ten  grains  of  nitrate  of  silyer.  Should  the  gelatin  become  stiffianed 
by  cooling,  it  must  be  warmed  and  so  kept  fluid.  When  all  is  dissolyed, 
mix  the  two  gelatin  solutions  and  shake  briskly  for  firom  three  to  fiye 
minutes.  Add  10  grains  of  citric  acid  and  keep  the  gelatin  warm  untO 
the  former  dissolyes.  This  is  the  iigecting  mass,  and  is  ready  for  use. 
If  filtered  first  throng  paper  the  solution  will  be  clearer,  but  this  ia 
not  absolutely  essentiaL 

The  colour  of  the  injection  mass  in  the  mounted  section  is  a  beautiful 
purple,  and  perfectly  translucent.  The  differentiation  between  arterioles, 
yenules,  and  capiUmes  is  perfect,  and  the  larger  the  yessel,  the  darker 
the  colour  of  the  mass.  The  citric  acid  must  be  put  in  last,  and  metal 
yessels  must  not  be  used,  as  the  silyer  salt  would  act  upon  them.  The 
mass  is  not  spoilt  if  partly  darkened  before  use. 

*  Soientif.  News,  L  (1888)  p.  319. 

t  Aroh.  f.  Mikr.  Anat,  xxx.  (1887). 

X  Amer.  Mon.  liicr.  Joum.,  ix.  (1888)  pp.  50-1. 
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F  B  £  B  B  o  R  N,  G.  C— Hotioei  of  Kew  Xethodi.    II. 

[Gelloidin-pcuraffia  imbeddiDg  uad   carmine  fitaining   (Kultsohizky).      New 
staining  medium  (Plattner.)] 

Amer.  Mon,  Mkr.  Jowm.,  IX.  (1888)  pp.  52-3. 

Htass,  T. — Om  nyare  fiirffningimethoder  yid  histologiska  itudier  af  nerrvafoad. 
(On  new  staining  methods  in  the  hiiitological  study  of  nerve-tiasue.) 

Bygeia,  XLIX.  (1887)  p.  60. 

Lbnnox.— Beobaehtungen  fiber  die  Histologie  der  Ketdiaut  mitteli  der  Weigert- 
iohen  Farbungimethode.  (Observations  ou  the  histology  of  the  retina  by  means 
of  the  Weigert  staining  method.)         Graefe's  Arch,  /.  Ophthalm,,  XXXII.  (1887). 

LiNDNBB,  P.—OefSrbto  Hefenpraparate.    (Stained  yeast  preparations.) 

Wochenschr,  /.  Brauerei,  1887,  p.  773. 
SouzA,  A.  DB.^De  la  pyridine  en  hiitologie.    (On  pyridine  in  histology.) 

aB,  Soc,  Biol.,  IV.  (1887)  No.  85. 

(5)  Mounting,  including  Slides,  Preservative  Fluids,  Ac. 

Hedinm  of  High  Befractive  Index.— Mr.  Arthur  E.  Meates,  who 
has  been  for  more  than  two  years  past  experimenting  npon  Prof.  Hamilton 
L.  Smithes,*  and  other  media  of  high  refractive  indices,  considers  the 
following  to  be  his  most  successful  resolt : — 

Pat  into  a  l-in.  test-tube  71^  grains  of  bromine,  add  28f  grains  of 
sulphur,  and  warm  gently  until  combined ;  then  add  67  grains  oi  freshly 
sublimed  arsenic  by  very  small  portions  at  a  time,  otherwise  the  violent 
action  which  takes  place  between  the  bromine  and  arsenic  will  cause  the 
mixture  to  boil  over.  After  about  20  grains  have  been  added  this  violent 
action  ceases,  and  then  the  rest  of  the  arsenic  can  be  put  in  at  once. 
When  the  whole  of  the  arsenic  is  added,  boil  gently  until  it  is  completely 
dissolved,  which  will  take  about  fifteen  or  twenty  minutes.  While  boiling 
care  must  be  taken  that  the  vapours  of  bromide  of  arsenic  (which  can 
be  seen  mounting  up  the  tube)  do  not  escape.  If  properly  made,  thin 
films  of  the  medium,  when  cold,  will  be  of  a  pale-yeUow  colour.  Its 
refractive  index  is  high,  considerably  above  Uiat  of  phosphorus.  It 
melts  at  about  200^  Fahr. 

For  mounting,  the  medium  should  be  warmed  till  it  is  quite  liquid, 
a  small  portion  taken  out  on  a  glass  dipping-rod,  dropped  on  a  warm 
slide,  and,  while  soft,  the  cover  witii  the  diatoms  pressed  upon  it.  When 
cold,  the  superfluous  medium  may  be  scraped  away  and  the  mount 
ringed  with  copal  or  any  other  varnish  that  does  not  contain  alcohoL 
Hitherto,  it  has  shown  no  signs  of  deliquescence  or  crystallization, 
although  put  to  most  severe  tests. 

The  medium  is  practically  orpiment  dissolved  in  bromide  of  arsenic ; 
but  this  solution  cannot  be  effected  satisfactorily,  except  by  combining 
the  substances  while  in  a  nascent  condition.  It  can,  however,  also  be 
made  by  dissolving  the  proper  proportions  of  sulphur  and  arsenic  in  a 
certain  amount  of  bromide  of  arsenic.  It  differs  from  Prof.  Smith's 
medium,  which  is  stated  to  be  "realgar,  the  transparent  sulphide  of 
arsenic,  dissolved  in  bromide  of  arsenic  by  aid  of  heat "  ;*  realgar  being 
AS2S2,  and  orpiment  As^Ss. 

Wax  Cell8.t— Dr.  Taylor  in  describing  his  method  of  making  wax 
cells,  says  that  much  complaint  has  been  made  about  these  cells  on 
account  of  their  becoming  *' foggy."    This  may  occur  if  cells  are 

•  See  this  Journal,  1885,  p.  1099. 

t  Report  of  Proceedings  at  WaiihingtoQ  liiciosoopical  Society.  Cf.  EngL  Mech., 
sxlvii.  (1888)  p.  29. 
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made  from  sheet  wax,  as  in  its  preparation  it  is  passed  between  rolkn 
which  are  oontLnnally  wet,  and  much  moistnre  is  absorbed.  The  best 
way  of  making  wax  cells  is  to  melt  common  beeswax  oyer  a  spirit-lamp ; 
add  to  it  5  per  cent  of  resin ;  after  the  whole  is  melted,  slightly  lower 
the  temperature,  bnt  not  so  much  as  to  solidify  the  mass  in  any  degree. 
Slides  can  then  be  placed  on  the  turntable  and  cells  ringed  in  a  moment. 
A  cell  can  be  made  and  varnished  in  ten  minutes.  The  wax  rings  may 
be  coTered  with  a  mixture  of  glycerin  and  solution  of  gum-arabic,  and 
the  cover-glass  then  be  put  on  and  pressed  down.  The  solution  becomes 
hard  very  soon,  and  the  cover-glass  is  firmly  cemented. 

Shellac  Cement*~Mr.  W.  N.  Seaman  gives  the  following  directions 
for  making  a  strong  and  lasting  cement  for  attaching  metal  to  glass. 

Take  50  grm.  of  unbleached  shellac,  add  to  it  50  ccm.  of  commercial 
alcohol,  and  tiien  cover  the  mixture  with  an  equal  quantity  of  kerosene 
oil,  shake  the  mixture  frequently  for  the  first  two  or  three  days,  and 
then  set  it  away  for  a  month,  or  until  it  separates  into  four  layers  as 
follows  beginning  at  the  top  : — (1)  Kerosene.  (2)  A  layer  of  woolly- 
looking  stuff.  {S)  Clear  shellac.  (4)  Sediment  By  means  of  a 
pipette  or  any  other  convenient  way,  draw  off  the  shellac,  and  to  each 
*  50  parts  of  it  add  one  part  of  boiled  linseed  oiL 

Wabd,  B.  H.— Instantaneoni  XoimtiBg  in  Tftzrants'  Onm  and  Olyoerin  Madiua. 
[Useful  directions  for  mounting  in  this  medium,  which  is  too  much  neglected 
now-a-days.     As  the  author  says,  **  too  much  can  scarcely  be  said  in  its 
fiEiToar  for  facility  of  use."] 

13M  Ann,  Rep.  Amer.  Post  Micr.  aub^  1888,  pp.  13-14. 

(6)    Xiaoellaneotis. 

Jameses  Teasing-Needle.t — Fig.  95  shows  the  form  of   a  teasing 
needle  which  Dr.  F.  L.  James  has  used  for  some  time  past  in  lieu  of  the 
old  straight  and  curved  needles,  over  which  it 
Fio.  95.  possesses  (it    is    claimed)  many  and  manifest 

^  advantages.  It  may  be  held  in  tiie  hand  exactly 
as  a  pen-holder,  and  when  two  are  used  the 
curved  portion  may  be  laid  flat  on  the  material, 
thus  holding  it  in  place  while  it  is  teased  out  by 
the  aid  of  i£e  other.  The  points  may  be  made 
of  heavy  straight  needles,  the  temper  of  which  is  drawn  by  holding  for 
a  moment  in  the  lamp.  A  better  material,  however,  is  old  umbrella 
wires  drawn  and  filed  down.  The  fig.  gives  about  the  proper  curvature. 

Hedioo-legal  Identification  of  Blood-stainB.^ — M.  Ferry  describes 
a  method  for  the  identification  of  blood-stains.  While  differing  in  an 
important  particular  from  that  of  Bonvier,  the  method  is  not  entirely 
new.    It  is  as  follows : — 

If  the  stain  be  upon  woven  fabric  the  fibres  are  to  be  teased  out  and 
put  into  a  test-tube  and  covered  with  a  solution  of  sodium  chloride 
1 :  1000.  After  standing  a  while  the  fluid  will  become  a  brownish  red. 
Examined  by  the  spectroscope,  if  the  stains  were  made  by  blood  the 
hsBmoglobin  lines  will  appear.  The  examination  for  blood-corpuscles 
may  now  proceed.  For  this  purpose,  to  each  ccm.  of  the  saline  solution 
add  one  minim  of  a  saturated  solution  of  chloral  hydrate,  and  if  blood 

♦  Amor.  Mon.  Mior.  Joum.,  ix.  (1888)  pp.  53-4. 

t  St.  Louis  Med.  and  Surg.  Joum.,  li?.  (1888)  pp.  167-8  (1  fig.)- 

i  Ibia.,  pp.  165-6. 
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be  present  a  rose-red  precipitate  will  be  formed.  Allow  it  to  settle,  and 
remove  with  a  pipette  a  drop  of  the  precipitate,  and  place  on  a  coyer- 
glass.  Hold  this  for  a  moment  over  the  flame  of  a  spirit-lamp,  and 
with  a  bit  of  absorbent  paper  take  up  the  clear  liquid  which  forms.  A 
drop  of  fuchsin  or  magenta  is  now  added  and  allowed  to  remain  a  few 
minutes,  or  long  enough  to  stain  the  pellicle  on  the  cover-glass.  Wash 
in  water  and  clear  with  acetic  acid.  If  blood-corpuscles  be  present  they 
will  appear  stained  a  bright  red. 

Dr.  F.  L.  James  makes  some  suggestions  as  to  carrying  out  the 
process.  It  very  frequently  happens  that  the  authorities  (or  sometimes 
the  attorneys  for  the  defendant)  will  not  allow  a  fietbric  to  be  cut  or 
mutilated,  for  reasons  which  are  obvious.  In  two  such  cases  in  which 
he  carried  out  the  examination,  he  proceeded  as  foUows: — The  saline 
solution  (1 :  1000)  was  placed  in  a  small  glass  saucer  or  watch-glass,  and 
the  cloth  (a  handkerchief  in  one  instance,  a  linen  cuff  in  the  other)  was 
folded  across  one  of  the  spots.  The  surface  was  rubbed  together  somo 
moments,  and  then  carefully  turned  over  so  that  the  abraded  surfaces 
rested  face  downward  in  the  saucer,  touching  the  fluid.  Holding  it 
firmly  on  the  edges  of  the  little  vessel,  a  paper-knife  was  rubbed  several 
times  over  the  spot  from  the  back.  The  Jbrownish-red  or  iron-rust  colour 
rapidly  imparted  itself  to  the  fluid,  and  after  letting  the  glass  stand  for 
a  few  hours  a  drop  removed  from  the  bottom  disclosed  the  blood-cor- 
puscles under  the  Microscope.  In  cases  where  a  very  small  piece  of  the 
stained  material  may  be  removed,  the  picking  to  pieces  should  be 
done  in  a  watch-glass,  and  the  saline  solution  poured  over  it. 

Hiorosoopical  Examination  of  Paper.* — Herr  J.  Wiesner  publishes 
the  results  of  a  microscopical  examination  of  the  paper  in  the  El-Faij^m 
collection,  made  by  the  Arabs  in  the  eighth  and  ninth  centuries.  He 
finds  that  it  was  not  made,  as  has  been  usually  supposed,  from  "  raw " 
or  unmanufactured  cotton,  but  from  linen  rags,  an  invention  which  has 
usually  been  ascribed  to  the  fourteenth  century.  The  chief  constituent 
of  the  paper  is  linen,  among  which  are  traces  of  cotton,  hemp,  and  of 
several  animal  fibres.  Well-preserved  yam-threads  are  of  frequent 
occurrence.  The  invention  of  linen-paper  is,  therefore,  neither  Italian 
nor  German,  but  Eastern.  The  paper  was  invariably  *' clayed,"  the 
substance  used  being  always  starch-paste,  and  not  in  the  rough  state, 
but  prepared  starch,  apparently  from  wheat  In  the  tenth  and  eleventh 
centuries  buckwheat-starch  was  employed.  The  materials  used  for 
writing  were  apparently  iron  tannate,  Indian  ink,  and  carbon. 

The  author  further  examined  more  than  500  Eastern  and  European 
papers,  ranging  from  the  ninth  to  the  fifteenth  century,  not  one  of  which 
was  made  from  "  raw  "  cotton ;  the  greater  number  were  made  of  linen, 
and  "  clayed  **  with  starch-paste ;  the  use  of  glue  or  resin  for  this  purpose 
begins  with  the  fourteenth  century. 

Illustrations  to  Hioroscopioal  Pnblioations.t — The  editors  of  *  The 
Microscope '  write  on  this  subject  as  follows : — 

^*In  looking  over  the  various  text-books  and  other  publications 
dealing  with  microscopical  subjects,  one  cannot  fail  to  be  impressed  with 
the  clear  fine-cut  appearance  of  the  usual  illustrations.  To  one  not 
familiar  with  the  subject,  a  study  of  many  of  these  illustrations  should 
lead  him  to  the  conclusion  that  microscopy,  so  far  as  observation  goes, 

*  Wiesner,  J.,  'Die  MikroskopiBche  Unten.  d.  Pai^ereB,  1887,  82  pp.,  and 
15  figs.    See  Bot.  Gentralbl.,  xxxiii.  (1888)  p.  340. 
t  The  Microecope,  viii.  (1888)  p.  60-1. 
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is  not  a  difficult  thing  to  master.  And  this,  indeed,  has  been  the  case 
in  our  experience  with  students  who  haye  come  to  us  for  instruction  in 
histology.  The  first  rude  awakening  often  comes  to  the  beginner  when 
he  takes  his  text-book  out  as  a  guide  to  lead  him  through  tiie  intricacy 
of  his  first  mount.  Everything  looks  so  differently  from  what  he  ex- 
pected, and  eyen  the  instructor,  in  attempting  to  point  out  the  features 
so  clearly  displayed  in  the  cut,  will  for  some  time  meet  with  but  feeble 
success.  It  may  be  urged  that  the  difficulty  is  that  the  eye  requires  a 
special  training  to  enable  it  to  conyey  a  correct  impression  under 
conditions  to  which  it  is  not  at  all  accustomed.  This  is  yery  true ;  but 
is  it  the  only  reason  for  such  complete  (and  not  uncommon^  failures  to 
see  anything  at  all  ?  It  seems  to  us  that  one  cause  of  failure  is  to  be 
looked  for  in  the  illustrations,  and  the  reason  is,  generally,  that  they 
are  too  diagrammatic.  We  think  that  the  better  class  of  illustrations 
in  question  are  yery  helpful  to  the  advanced  worker,  not  because  they 
are  true  pictures — ^for  they  are  not — but  that  he  has  learned  to  take 
something  for  granted,  and  to  make  just  the  proper  allowances  to  enable 
him  oftentimes  to  know  exactly  what  the  artist  intended.  No  specimen, 
however  well  prepared,  can  show  such  dear  differentiation  of  its  com- 
ponent parts  as  the  illustration  which  represents  it.  The  latter  has 
caught  the  general  featores,  exaggerated  them,  and  bothered  not  at  all 
with  the  spirit  of  its  subject.  The  aim,  moreoyer,  has  been  apparently 
to  picture  the  specimen  not  as  it  looks,  but  as  it  is.  For  the  benefit  of 
the  beginner  this  should  be  reyersed;  he  must  first  learn  to  see  the 
specimen  as  it  looks,  and  then  be  taught  to  know  it  as  it  is. 

The  difficulties  at  the  root  of  the  matter  seem  to  be  (1)  the  &ot  that 
the  delineations  are  not  confined  to  that  which  is  seen  at  a  single  focus, 
but  are  deduced  from  a  knowledge  gained  by  a  study  of  seyeral  focuses, 
and  (2)  the  process  employed* 

(1)  It  is  this  which  makes  complete  tubules  in  a  section  where  there 
are  few,  if  any,  and  which  fills  up  the  indistinct  spaces  with  ideal 
representations  of  that  which,  though  not  seen,  is  known  to  be  there. 

(2)  The  process  usually  employed  makes  use  of  distinct  lines,  some- 
thing seldom  seen  in  a  specimen.  A  skilful  artist  could  probably  etch 
a  tolerably  correct  picture,  and  he  would  do  so  by  carefdlly  toning  down 
his  lines  to  the  proper  degree. 

Photography  and  many  new  processes  are  coming  into  use,  some  of 
which,  it  is  hoped,  will  prove  more  satisfactory.  And  yet  we  think  that 
much  better  work  could  be  done  with  the  method  now  in  vogue  (drawing 
with  the  use  of  a  camera  ludda  and  photo-engraving  the  result)  if  the 
artist  confined  himself  to  drawing  that  only  which  he  sees  at  one  focus, 
and  conserving  that  blending  of  parts  which,  though  sometimes  amounting 
to  indistinctness,  has  at  least  the  merit  of  being  natural." 

Leeuwenhoek'sDisooveryof  Hioro-organisms.*— Kerr  J.  F.  Schill 
points  out  that  1674  and  not  1675  should  be  taken  as  the  date  of 
Leeuwenhoek's  discovery  of  organisms.  Attention  is  directed  to  a  letter 
dated  Sept.  7th,  1674,  which  appears  in  the '  Philosophical  Transactions ' 
of  Nov.  2drd,  1674,  and  which  seems  to  confirm  his  contention. 

Collected  Papers  of  T.  B.  Lewis.! — The  *  In  Memoriam '  volume 
which  contains  the  collected  papers  of  the  late  Dr.  T.  B.  Lewis  should  be 

♦  Zool.  Anzeig.,  x.  (1887)  pp.  685-6. 

t  Published  by  the  Lewis  Memorial  Committee.  4tD,  London,  1888,  732  pp., 
43  pis.,  and  numerous  woodcuts. 
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brought  to  the  notice  of  xnioroscopiBts,  for  it  contains  a  number  of 
valuable  papers  which  have  hitherto  been  rery  difficult  of  access,  owing 
to  their  having  been  publish^  in  official  Indian  reports,  or  in  Indian 
medical  journals;  we  may  cite  the  *  Report  on  Bladder-worms/  'The 
Microscopic  Organisms  found  in  the  blood  of  Man  and  Animals,  and 
their  relation  to  disease/  the  memorandum  on  the  Gomma-bacilius,  and 
other  reports  on  the  agent  or  agents  which  produce  cholera. 

Cole's  Hiorosoopioal  Preparations. — ^We  are  naturally  opposed  in 
principle  to  free  advertisements,  but  Mr.  A.  0.  Oole  has  done  such  a  large 
amount  of  valuable  work  in  the  extensive  series  of  microscopical  pre- 
parations that  he  has  from  time  to  time  placed  at  the  disposal  of  micro- 
scopists,  that  we  cannot  but  call  attention  to  the  fact  thai  though  he  has 
been  obliged  to  discontinue  the  publication  of  his  descriptions  of  prepara- 
tions he  still  continues  to  issue  the  preparations  themselves  in  the  same 
condition  of  excellence  as  before.  Any  support  given  to  Mr.  Oole  will 
be  well  directed  in  the  interest  of  microscopy. 

£nock*B  Insect  Slides. — ^While  Mr.  F.  Enock  works  in  a  more  limited 
sphere  than  Mr.  Oole  his  slides  are,  as  is  well  known,  quite  unique  of 
their  kind  as  models  of  mounting,  and  Mr.  Enock  deserves  a  large 
measure  of  appreciation  at  the  hands  of  microscopists.  Mr.  Enock 
supplies  with  his  slides  a  description  with  figures  illustrating  the  chief 
points,  which,  as  we  have  before  noticed  in  these  pages,  largely  increases 
their  value. 

Adan,  H.  p.— Le  Monde  Invisible  divoil6.    BWelatlons  dn  Xieroiobpe.    (The 
Inviaible  World  revealed.    Bevelatione  of  the  Mioiosoope.) 

New  ed.,  506  pp.  and  24  pis.,  Svo,  Braxelles,  1888. 
Bbioos,  D.  H.— Beantifol  Mioro-polariicopo  Objeott. 

[Salioin  and  hippnrio  acid.]       Jowm,  N,  York  Micr.  8oc,,  TV.  (1888)  pp.  115-7. 
Bbown,  F.  W. — ^A  Course  in  Animal  Histology.     I.  (poncid,).  Instnunents  and 
Beagents.    U.  Cells  and  Interoellnlar  Substances. 

The  Microscope,  VIII.  (1888)  pp.  57-8, 118-6  (4  figs.). 
HoBBs,  W.  H. — On  the  use  of  the  Xieroscope  in  Fetoography. 

Ajmt.  Mon,  Micr.  Joum.,  IX.  (1888)  pp.  70-4. 
Jambs,  F.  L. — ^ydeians  and  the  Miorosoope.] 

[**  If  physioians  would  only  try  the  experiment  for  a  few  times  of  oonsnlting 
the  Micro80(^  in  their  doubtfol  cases  of  urinary  disorders,  we  feel  assured 
that  they  would  never  again  attempt  to  treat  these  disorders  without  a  oom- 
potent  microsoopioal  examination.  We  feel  further  assured  that  when  one 
oecomes  acquainted  with  the  value  of  the  liicroecope  in  this  particular 
direction,  he  would  be  impelled  to  apply  the  same  instrument  ana  methods 
to  the  diagnosis  of  other  troubles.  He  who  taUa  to  do  so  deliberately  throws 
away  the  most  powerful  aid  to  diagnosis  yet  discovered."] 

8t  Louis  Med,  and  Surg.  Joum,,  LIY.  (1888)  p.  96. 
,  Latham.  Y.  A. — ^The  Xieroscopo  and  how  to  use  it    XIV. 

[Practical  Notes  on  Histology.  Special  MeUiods  for  examination  of  the  Spinal 
Cord,  Brain,  &o.] 

Joum.  of  Jftor.,  I.  (1888)  pp.  102-6. 
„  „        A  few  good  Ol^eots  far  the  Miorosoope. 

[Sections  of  laburnum  wood,  deal,  and  rhubarb;  scales  of  the  sulphur  and 
cabbage  butterflies;  goldfinch's  and  lark's  feathers;  elder  pith;  and  palates 
of  moUuscs.] 

SoierUif.  Enquirer,  HI.  (1888)  p.  7, 
M  A  N  T  0  N,  W.  p.— Bndiments  of  Praetieal  Xmbryology.    II.  Material. 

The  Microscope,  VHI.  (1888)  pp.  58-60  (1  flg.),  110-3  (2  figs.). 

M I L  L  E  B,  M.  N.~Praetical  Xieroscopy :  A  Course  of  Normal  Histology  for  Students 

and  Fraotitioners  of  Xedioine.  xv.  and  217  pp.,  8vo,  New  York,  1887. 
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lixsTiNO  OF   11th  April,  1888,  at  £[ino's  Collegx,  Stbahd,  W.C^ 
Fbof.  C.  Stbwabt,  Viok-Pbbsidknt,  m  the  Ghaib. 

The  Minntes  of  the  meeting  of  14th  March  last  were  read  and 
confirmed,  and  were  signed  by  the  Chairman. 


The  List  of  Donations  (exdosiye  of  exchangee  and  reprints)  reoeiTod 
sinoe  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  giyen 
to  the  donors. 

Baker,  H.,  Easai  sur  rHiBtolre  Natoielle  da  Polype ;  tiadait  par  Fiom 

M.  P.  Demoors.    tUL  and  8^  pp.  and  22  pis.    (8to,  Paris, 
1744)       Mr,  Crisp, 

Brown,  B.,  Brief  Acoonnt  of  Mioroeoopical  Obaenrations  on  the 
Particles  contained  in  the  Pollen  of  Plants.  16  pp.  (Svo, 
London,  1828)      „ 

Brogoi^re,  J.  G.,  L'Helminthologie,  on  lea  Vers  Infnsoiies,  &o. 

viii.  and  83  pp.  and  95  pis.    (4to,  Paris,  1791)      „ 

BtLtschli,  O.,  Studien  uber  die  ersten  EntwicklnngsTorgange  der 
Eizelle,  die  Zelltbeilong  und  die  Conjugation  der  Infiisorien. 
250  pp.  and  15  pla    (4to,  Frankfort  a.  M.,  1876) „ 

Ehrenberg,  0.  G.,  Mikrogeologisohe  Stndien  iiber  das  kleinste 
Leben  der  Meeres-Tiefgriinde  aller  Zonen  and  dessen  geolo- 
gisohen  Einflass.    266  pp.  and  12  pis.    (4to,  Berlin,  1873) . .  „ 

Gloge,  G.,  Pathologisohe  Uistologie.    77  pp.  and  11  pU.    (4to, 

Jena,  1850) „ 

Haeokel,  £.,  Das  System  der  Medasen.    Erster  Theil.    x.  and 

360  pp.  and  40  pis.    (4to,  Jena,  1879)     v 

Hertwig,  B.,  Znr  Histolc^e  der  Badiolarien.  Untersaohang  uber 
den  Baa  and  die  Entwioklang  der  Spbaerozoiden  and 
ThalassicoUiden.    91  pp.  and  5  ^.    (4to,  Leipzig,  1876)  ..  ^ 

Jarine,  L.,  Histoire  des  Monocles,  qui  se  troavent  aoz  environs 
de  Geneve.  xvL  and  258  pp.  and  22  pis.  (4to,  Geneve, 
1820)      

Laidner,  D.,  Optics.   Handbook  of  Natural  Philosophy,   xvi  and 

432  pp.  aiid  289  figs.    (8vo,  Loudon,  1856)    ..      „ 

Laurent,  P.,  Etudes  Physiologiques  sur  les  Animalooles  des  In- 
fusions y^g^tales,  compares  aux  organes  ^^mentaires  des 
V^taux.    2  vols,    (4to.  Nancy,  1854-58) „ 

Leydig,  F.,  Naturgeschiohte  der  Daphniden  (Crustacea  dado- 

cera).    252  op.  and  10  pis.    (4to,  Tubingen,  1860)       ....  „ 

Liljeborg,  W.,  De  Crustaceis  ex  Ordinibus  Tribus:  Cladooera, 
Ostraooda  et  Opepoda,  in  Scania  occurrentibus.  xv.  and 
222  pp.  and  26  pk    (8vo,  Lund,  1853) h 

Pallas,  P.  S.,  Elenchus  Zoophytorum.    451  pp.    (8vo,  Hagss 

Comitum.  1766) „ 

Buumegu^,  C,  Girptogamie  Illustr^  ou  Histoire  des  Families 
Naturelles  des  Plantes  Aootyl^ones  d'Europe.  FamiUe  des 
Lichens.    73  pp.  and  187  figs.    (4  to,  Paris,  1868)        ....  „ 

„           „    Famille  des  Champignons.    164  pp.  and  567 
figs.    (4to,  Paris,  1870)      „ 

Slides  of  Aulaoodiacus  orientalis  and  Bidduipkia  echinata  n.  sp.      . .     J£r.  KUton, 

Photomicrographs  (12)       ..     ..     Mr.  J,  B.  Shearer, 


Mr.  Crisp  said  that  he  had  received  a  letter  from  the  President,  in 
which  he  expressed  the  great  regret  which  he  felt  at  being  still  obliged 
to  remain  at  home,  the  accident  to  his  knee  necessitating  his  confinement 
to  one  floor  of  his  house. 
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Kr.  J.  Hayall,  jim.,  described  a  somewhat  remarkable  instrument 
from  Mr.  Crisjp's  collectioD,  which  he  thought  most  persons  would  at 
first  sight  be  inclined  to  mistake  for  one  of  the  old  forms  of  reflecting 
telescope,  but  which  was  really  a  Microscope,  dating  probably  from  the 
commencement  of  the  present  century.  It  bore  the  name  of  Adams  as 
the  inventor,  and  seemed  to  be  a  combination  of  an  ordinary  compound 
Microscope  and  a  projection  Microscope,  to  be  illuminated  by  a  lamp, 
or  possibly  by  sunlight,  though  he  scarcely  inclined  to  the  idea  that  this 
was  intended  becanse  tiie  body  had  no  movement  in  azimuth,  but  only 
in  altitude.  The  apparatus  belonging  to  it  was  of  an  elaborate  kind, 
comprising  various  arrangements  for  carrying  objectives  of  different 
foci,  also  a  spring  stage  and  a  very  complicated  stage  on  which  opaque 
objects  could  be  viewed.  There  was  a  circular  ground-glass  screen  for 
receiving  projection  images,  which  fitted  in  a  slot  in  the  body-tube. 
The  instrument  was  evidently  intended  as  a  type  of  a  first-class  Micro- 
scope of  its  day,  both  from  the  complexity  of  the  design,  and  from  the 
care  and  finish  bestowed  on  the  workmanship.  He  had  not  yet  been 
able  to  meet  with  any  description  or  figure  of  it. 

Kr.  C.  Curties  exhibited  two  photomicrographs  by  Dr.  Boderick  Zeiss, 
of  Jena,  viz. : — 

Amphipleura  pellucida  x  2000  partly  resolved  into  beads,  taken  with 
an  apochromatic  8*0  mm.  N.A.  1*40  oil-immersion  obiective. 

Pleurosigma  angulalum  X  4900  taken  with  an  apodaromatic  2  *  0  mm. 
N.A.  1*80  oil-immersion  objective. 

Mr.  J.  Mayall,  jun.,  considered  these  photomicrographs  would  bear 
comparison  with  any  they  had  yet  seen.  It  would  be  remembered  that 
about  a  year  ago  they  received  some  from  Dr.  Van  Heurck,  of  Antwerp, 
and  Dr.  Millar  at  the  time  called  attention  to  the  one  of  P.  angulalum 
in  comparison  with  a  transparent  photograph  by  Nachet,  of  Paris,  which 
had  been  in  the  possession  of  the  Society  since  1867.  In  the  case  of 
these  now  exhibited  there  was  distinct  progress  shown;  in  that  of 
Pleurosigma  angvlatum  the  features  were  beautifully  defined  and  the 
curious  difi&action  effects  were  well  shown.  The  object  itself  was  not 
a  difficult  thing  to  photo^ph,  but,  with  a  power  as  high  as  that  used 
(  X  4900\  to  make  a  good  picture  was  not  an  easy  matter.  The  photo- 
graph 01  Amphiplewra  peUueida  showed  the  striations  partly  resolved 
into  beads,  but  in  this  case  the  resolution  did  not  come  out  so  clearly  as 
in  the  photograph  by  Dr.  Van  Heurck ;  whether  this  beaded  appearance 
was  refd  or  whether  it  was  the  effect  of  improper  illumination,  as  Mr. 
Nelson  alleged  it  to  be,  was  a  question  which  he  must  leave  to  others 
to  decide.  During  a  visit  to  Antwerp,  Dr.  Van  Heurck  showed  it  to 
him  by  means  of  the  electric  light ;  therefore  he  had  no  doubt  as  to  its 
being  seen.  But  it  was  worth  mentioning  that  Dr.  Zeiss  used  an 
electric  arc  lamp  in  his  experiments,  and  l£is  method  of  illumination 
was  so  unsteady — never  two  moments  alike — and  it  altered  the  image  so 
frequently,  that  he  doubted  very  much  the  possibility  of  getting  the 
finest  effects  by  means  of  it.  On  the  other  hand,  Dr.  Zeiss  had  every 
possible  appliance  at  his  command  which  could  contribute  to  success. 
He  had  concrete  floors  in  his  atelier,  so  as  to  ensure  freedom  from 
vibration ;  and  he  had  also  the  pick  of  the  fine  lenses  produced  at  his 
works,  so  that  if  he  could  not  produce  good  photographs,  it  was  difficult 
to  say  who  could. 
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Mr.  Ingpen  asked  if  Mr.  Mayall  oonsideTed  thftt  the  appeftranoe  of 
beading  was  due  simply  to  the  intennittenoe  of  the  arc  light  and  nothing 
else? 

Mr.  Mayall  could  not  say  exactly  to  what  it  was  due,  but  he  thought 
unsteadiness  in  the  light  was  not  the  sole  cause,  because  he  had  seen  it 
with  the  incandescent  electric  lamp^which  was  what  Dr.  Van  Heurck 
used — and  this  was  one  of  the  steadiest  lights  known.  He  had  also 
seen  it  with  the  ozyhydrogen  light,  and  with  sunlight  he  had  seen  it 
Tery  well  indeed.  Whether  it  was  a  false  impression  or  not  was  another 
matter.  

Mr,  Crisp  said  that  at  the  last  meeting  Prof.  Stewart  referred  to 
some  slides  said  to  be  mounted  in  *'  Suffolk,"  and  that  Mr.  Suffolk,  who 
was  present,  whilst  disclaiming  all  knowledge  of  the  matter,  thought  it 
might  possibly  be  something  which  he  had  at  some  time  or  other  recom- 
mended. Since  then  they  had  reeeiyed  a  letter  from  Mr.  J.  W.  Gk)och, 
giving  the  explanation  that  an  old  friend  of  his  who  lived  in  the  county 
of  Suffolk  invented  this  medium,  but  would  never  divulge  the  secret 
of  its  composition,  and  when  any  one  pressed  him  as  to  what  the  slides 
were  mounted  in,  he  used  to  reply  that  **  they  were  mounted  in  Suffolk." 
Hence  the  term  came  to  be  applied  as  if  it  was  tiie  name  of  the  medium. 


Mr.  Crisp  referred  to  Prof.  Backer's  suggestions  in  *  Nature,'  with 
reference  to  ike  use  of  the  term  *' micromillimetre,"  and  reported  that  the 
Council,  after  some  consideration  of  the  subject,  had  ultimately  deter- 
mined to  recommend  the  abandonment  of  "  micromillimetre,"  and  the 
use  of  the  term  *'  micron  "  to  indicate  the  1/lOOOth  part  of  a  millimetre 
(tupra^  p.  502). 

Mr.  A.  Meates's  paper  "  On  a  new  Mounting  Medium  of  High  Befirac- 
tive  Index  "  was  read  by  Mr.  Ingpen,  who  said  that  Mr.  Meates  would  be 
pleased  to  correspond  with  any  Fellow  who  might  be  interested  in  the 
subject,  or  he  would  be  glad,  to  assist  them  in  mounting  any  difficult 
diatoms  in  this  medium  (mpra,  p.  519). 

Mr.  Crisp  read  a  letter  from  Mr.  Julien  Deby,  explaining  the  process 
of  obtaining  photomicrographs  employed  by  Messrs.  Truan  y  Luard 
and  0.  Witt,  who  stated  that  when  an  amplification  of  500  cUameters 
was  required,  the  best  results  were  obtained  by  making  a  negative  of 
100  diameters  with  a  low  power,  which  could  then  be  enlarged  to 
500  diameters  by  an  ordinary  photographic  copying  process.  CAnte^ 
p.  295.) 

Mr.  T.  0.  White  said  he  had  already  tried  that  plan,  but  it  required 
the  original  photograph  to  be  so  remarkably  sharp  ^t  very  few  persons 
were  likely  to  succeed  in  doing  it  to  their  satisfaction. 

Mr.  Crisp  inquired  whether  any  one  present  had  any  eiqperience  of 
the  advantage  to  be  obtained  by  photographing  an  object  x  100  and 
then  enlarging  it  X  5  ? 

Mr.  T.  0.  White  said  he  would  himself  much  rather  take  it  with  the 
higher  magnification  at  once. 

The  Chairman  asked  if  taking  it  upon  the  larger  scale  would  not 
involve  an  inconvenient  loss  of  light 

Mr.  T.  C.  White  said  they  certainly  would  lose  light,  but  that  only 
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meant  that  a  longer  exposure,  would  be  required  to  get  the  same  effect. 
He  had  not  done  anything  himself  with  a  greater  amplification  than 
X  200,  but  np  to  that  magnification  he  had  not  found  a  want  of  light 
to  present  any  difficulty,  in  fact,  he  thought  the  mistake  most  often 
made  was  that  of  having  too  much  light  thrown  into  the  objective.  In 
practice  he  found  it  frequently  necessary  to  cut  off  some  of  the  light  in 
order  to  prevent  the  details  of  the  picture  from  being  blurred  by  too 
much  glare. 

Mr.  J.  Mayall,  jun.,  said  he  had  made  a  great  many  experiments  in 
this  direction  with  high  powers  from  x  200  up  to  X  1000  or  more,  and 
he  might  say  that  his  experience  went  to  show  that  the  difficulty  of 
getting  good  results  with  high  magnifications  direct  from  the  object  was 
considerable,  especially  where  a  long  exposure  was  required.  In  such 
cases  the  risk  of  vibration  was  so  great  that  very  few  photographs  taken 
in  that  way  were  successfuL  Even  Dr.  Woodward,  who  had  such  pre- 
cautions taken  as  concrete  floors  to  his  workroom,  frequently  experienced 
the  difficulty  arising  from  this  cause.  Mr.  Mayall  also  referred  to 
instances  of  the  improper  use  of  the  condenser,  which  was  either  not 
placed  correctly,  or  not  centered,  or  the  light  was  not  properly  focused  ; 
whereas  to  produce  good  results  the  object  must  be  evenly  illuminated. 

The  Chairman  said  that  few  persons  were  so  well  able  to  give  an 
authoritative  opinion  on  this  subject  as  Mr.  Mayall,  so  that  they  were 
much  interested  to  hear  the  remarks  which  had  fallen  from  him.  As 
regarded  high-power  work,  there  could  be  no  doubt  that  the  centering 
of  the  condenser  was  a  very  important  consideration,  but  he  thought  it 
was  possible  that  where  an  object  was  photographed  under  a  low  power 
there  might  be  some  advantage  indirectly  gained  by  an  unequal  illumina- 
tion, and  that  appearances  would  result  which  might  help  them  in  some 
way  to  form  an  estimate  of  the  real  form.  It  might  in  reality  be  an 
imperfection,  but  it  might,  notwithstanding,  have  some  practical  utility. 

Mr.  Mayall  said  doub^ess  every  kind  of  illumination  might  be  said 
to  contribute  more  or  less  to  the  accurate  interpretation  of  images  seen 
in  the  Microscope.  In  cases,  however,  where  an  unequal  illumination 
was  thought  desirable,  there  were  recognized  methods  of  obtaining  such 
illumination.  There  were  central  stops,  and  a  great  variety  of  movable 
stops,  that  could  be  used  at  pleasure  either  alone  or  in  combination  with 
diaphragms  of  different  sizes ;  the  employment  of  such  means  was  most 
important  to  enable  the  observer  to  interpret  structure,  especially,  too, 
as  he  could  record  exactiy  the  method  employed,  so  that  his  results  could 
be  repeated  by  himself  or  others.  But  the  unequal  illumination  which 
he  observed  in  a  great  many  photomicrographs  submitted  to  the  Society 
was  due  to  imperfect  adjustment  of  the  condenser,  imperfect  adjustment 
due  in  most  cases  to  want  of  training  in  the  skilful  employment  of  the 
Microscope  and  accessory  apparatus.  Such  unequal  illumination  of  the 
field  of  the  Microscope  was,  for  the  most  part,  not  an  effect  deliberately 
sought  for  by  the  microscopist,  but  was  obtained  hap-hazard,  without 
any  systematic  manipulation  capable  of  being  recorded  and  repeated. 
It  was  this  unskilful  microscopy  which  he  hoped  to  see  remedied ;  for 
when  it  came  to  be  combined  with  inferior  technical  photography,  which 
he  regretted  to  say  was  far  too  often  the  case,  then  the  results  were  by 
no  means  admirable.  It  should  surely  be  an  essential  part  of  the  train- 
ing of  a  microscopist  to  be  able  to  centre  and  otherwise  adjust  his  con- 
denser and  regulate  the  illumination ;  such  matters  were  tiie  A  fi  C  of 
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microfloopy.  If,  farther,  it  were  desired  to  apply  photograpliy  to  the 
Mioroscope,  the  mioroscopist  should  either  master  tiie  technicalities  of 
photography,  or  call  in  trained  assistance  in  that  department  He 
thought  it  was  hardly  treating  the  Society  fairly  to  submit  to  their  notice 
photomicrographs  which  showed  neither  skilfcd  manipulation  with  the 
Microscope  nor  passably  good  photo^phy.  Several  of  the  photomicro- 
graphs recently  receiyed  from  America  seemed  to  him  extremely  defec- 
tive ;  they  evidenced  utter  want  of  training  in  the  management  of  tiie 
Microscope,  selection  of  the  object,  dkc.,  while  as  to  the  photography,  it 
was  simply  beneath  criticism ;  the  negatives  were  all  over-exposed  or 
under-exposed,  over-developed  or  under-developed.  He  must^  however, 
admit  that  the  prints  were  well  burnished;  that  was  their  one  redeeming 
point 

Mr.  T.  0.  White  said  he  could  quite  endorse  Mr.  Mayall's  opinion 
as  to  the  necessity  for  strictly  centenng  the  condenser ;  if  this  was  not 
done,  they  would  get  half  the  field  in  iwade  and  the  other  half  in  light 
It  must  be  properly  centered  and  then  moved  back  until  they  got  an 
equal  illumination  all  over,  and  this  was  equally  necessary,  whether 
they  worked  with  high  powers  or  low.  It  was  also  quite  a  matter  of 
common  eiqperience  that  most  of  the  photographs  they  saw  were  like 
those  which  had  been  handed  round,  some  being  very  much  under- 
exposed, and  some  over-exposed. 

Mr.  J.  D.  Hardy  said  tiiere  were  two  considerations  of  importance  in 
the  suggestions  made  for  improving  a  photograph  by  taking  it  first  with 
a  low  power  and  afterwards  enlarging  it  In  photographing  a  Floscule 
under  a  high  power  he  should  want  more  time  and  more  Ught,  but  by 
using  a  low  power  first  he  took  much  leas  time  over  the  process,  and 
thus  got  a  p^ect  image ;  whereas  if  a  longer  time  had  been  required, 
the  Floscule  mi^t  have  moved  meanwhile,  and  so  spoilt  the  result  Also 
the  effects  of  vibration  in  taking  a  large  image  would  be  reduced  so 
much  by  taking  a  low-power  image  first,  that  he  thought  a  great  advan- 
tage would  be  gained  on  that  account 

Mr.  J.  Mayall,  jun.,  said  that,  as  regarded  the  subject  of  the  original 
communication,  he  thought  there  was  both  truth  and  untruth  in  the 
recommendation.  Where  a  power  of  x  100  was  enough  to  show  the 
structure  of  the  object,  then  he  would  say  do  as  the  authors  recommended ; 
but  if  it  needed  a  power  of  x  500  to  reveal  the  structure,  then  it  was 
of  no  use  whatever  to  photograph  with  x  100  and  afterwards  enlarge 
to  X  500. 

Mr.  Crisp  called  attention  to  GMland-Mason's  "  Microphotoscope,'* 
and  read  extracts  from  the  inventor's  patent  specification.    (AtUe^  p.  281.) 

Mr.  Kitton's  communication  was  read  describing  a  new  species  of 
Biddtdphia  (£.  echinata)  from  Fiji,  specimens  of  which  were  shown 
under  Microscopes  in  the  room.    (Supra,  p.  466.) 


Dr.  B.  H.  Ward's  report  on  his  examination  of  Fasoldt's  plates  of 
ruled  lines  was  read,  in  which  he  showed  that  the  maker  himself  was 
in  reality  unable  to  see  more  lines  to  the  inch  than  the  Abbe  theory 
allowed  should  be  visible.    (Ante,  p.  298.) 
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The  following  Instnunents,  Objects,  fto.,  were  exhibited :~ 
Mr.  Bolton : — Dendroaoma  regions. 
Mr.  Crisp : — Adams's  large  Microscope. 
Mr.  Kitton : — Biddulpkia  eehincUa  n.  sp. 
Mr.  A.  Meates : — Navicnla  rhomhoideB  mounted  in  new  medium. 
Mr.  J.  B.  Shearer : — ^Photomicrographs  of  varions  microscopic  objects. 
Dr.  B.  Zeiss: — Photomicrographs   of  Amphipleura  pdludda    and 
Pleuroaigma  angulatum. 

Hew  Fellows. — ^The  following  were  elected  Ordina/ry  Fellows : — 
Messrs.  Thomas  W.  Oaye,M.B.O.Y.S.,  John  Dimsdale,  John  H.  Mommerj, 
M.B.O.S.,  George  Pearce,  William  H.  Pratt,  Adolf  Schnlze,  A.  Norman 
Tate,  F.I.C.,  F.O.S.,  Frederick  W.  Thompsim,  and  Bev.  H.  Armstrong 
HalL  Prof.  G.  (Jovi,  Prof.  Sven  Loy^n,  and  Pro!  B.  Virchow  were 
elected  Honorary  Fellows. 


Mbbtino  of  9th  May,  1888,  at  Eono's  Collbqb,  Stband,  W.C, 
Thb  Pbbsidbnt  (Dr.  0.  T.  Hudson)  in  thb  Chaib. 

The  Minutes  of  the  meeting  of  11th  April  last  were  read  and 
confirmed,  and  were  signed  by  the  President 

The  List  of  Donations  (exdnsiye  of  exchanges  and  reprints}  receiyed 
since  the  last  meeting  was  submitted,  and  the  thanks  of  the  Society  giyen 
to  the  donors. 

OroBB,  0.  F.,  E.  J.  Beyan,  k  0.  M.  Kioff,  Beport  on  Indian  Fibres  From 

and  FibrooB  Subetaneee.     yL  and  71  pp.  and  5  pl&     (8yo, 
London,  1887) The  Authors, 


The  President  said  that  on  the  occasion  of  his  taking  the  chair  for 
the  first  time,  he  desired,  before  beginning  the  business  of  the  eyening, 
to  thank  the  Fellows  yery  heartily  for  the  honour  which  they  had  done 
him  in  electing  him  their  President  He  confessed  that  when  he  heard 
the  news  it  filled  him  with  a  kind  of  fearful  joy,  because  Dr.  Dallinger's 
great  seryices  during  the  four  years  he  had  held  the  office  had  been  so 
conspicuous  as  to  add  a  distinction  to  the  position  which  made  it  difficult 
to  approach,  much  less  to  emulate.  But  whateyer,  under  the  circum- 
stances, his  own  fedlings  and  shortcomings  might  proye  to  be,  he  could 
assure  them  that  he  should  not  £ul  in  trying  to  do  his  best. 

Mr.  Crisp  exhibited  a  form  of  camera  ludda  by  M.  Dumaige,  of 
Paris,  fitted  in  a  box  with  a  coyer,  which,  when  dosed,  kept  the  prism 
and  mirror  free  from  dust  Also,  by  the  same  maker^  an  adapter  with 
spiral  springs  for  rapidly  changing  objectiyes,  and  a  portable  Microscope 
in  whi(£  the  foot  and  sittge  were  in  one  piece  (mipro,  pp.  476, 487,  and 
4oo^. 

Dr.  Kibbler  exhibited  and  described  a  new  stand  and  camera,  which, 
he  belieyed,  would  be  found  yery  usefiil  for  photomicrography.  It  had 
be^  made  to  his  design  by  Mr.  Bailey,  his  idea  being  that  it  was  best 

1888.  2  O 
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not  to  take  negatived  upon  a  large  plate,  bat  on  a  quarter-plate  firat  and 
afterwards  to  enlarge  tlie  pictores  from  the  original  negatives.  Speci- 
mens of  such  enlargements  were  also  exhibited  enlarged  abont  nine 
times  from  the  origmals.  The  great  advantage  of  this  method  was  in 
the  amount  of  light  gained  for  the  purpose  of  focusing.  K  a  good 
sharp  picture  was  produced,  the  gelatin  plate  would  admit  of  consider- 
able enlargement  up  to  the  point  where  the  grain  began  to  show.  This 
quarter-plate  size  was  also  tiie  proper  one  for  lantern  slides,  which  were 
so  much  in  request  at  the  present  time  for  purposes  of  demonstration. 
In  the  ordinary  forms  of  stand  the  diaphragm  plate  is  placed  immediately 
below  the  stage ;  but,  for  photographic  purposes,  this  was,  in  his  ex- 
perience, entirely  useless,  because  it  only  cut  off  the  edge  of  the  field 
without  either  improving  definition  or  correcting  spherical  aberration. 
In  practice,  he  had  found  that  by  removing  the  diaphragm  plate  a 
certain  distance  from  the  object  it  then  ceased  to  cut  off  the  field  and 
began  to  reduce  the  light  and  to  improve  the  penetration  and  definition. 
Opticians,  he  knew,  were  inclined  to  doubt  whether  this  arrangement 
would  do  what  he  claimed  for  it ;  but  he  could  only  say  that,  with  a  good 
light  he  could  easily  show  that  such  was  the  fact.  In  cases  where  high 
powers  were  used  this  answered  very  well ;  but  it  would  not  work,  how- 
ever, with  low  powers  unless  the  diaphragm  plate  was  removed  to  a 
distance  too  great  to  be  convenient  in  practice.  He  had  now,  therefore, 
devised  the  plan  of  introducing  a  short  Ij^  in.  condenser  behind  the 
stage,  and  about  8  in.  in  front  of  the  diaphragm  plate,  in  this  way  throw- 
ing it  out  of  focus.  The  effect  of  this  was  that  the  same  improvement 
in  penetration  and  definition  was  obtained,  but  on  a  much  shorter  dis- 
tance. The  use  of  the  diaphragm  was  of  the  utmost  importance  in 
photography  where  the  most  perfect  focusing  and  definition  were 
required.  Attention  was  also  called  to  a  method  of  clamping  the  object 
in  position  when  the  focus  had  been  obtained;  also  to  a  plan  for 
obtaining  a  fine-adjustment  by  means  of  a  tangent  screw. 

Mr.  Beck  said  he  did  not  usually  like  criticizing  matters  of  that 
sort,  because  he  was  one  of  those  who  had  great  doubts  as  to  the  value 
of  photographic  images  prodaced  by  the  Microscope.  Photography 
might  produce  what  was  seen  by  the  eye ;  but  in  many  cases  they  were 
frightful  distortions.  If  they  looked  at  the  photograph  shown  of  the 
proboscis  of  the  blow-fly,  they  would  see  that  it  showed  every  hair  as 
being  double,  an  effect  which  he  considered  was  due  to  the  removal  of 
the  diaphragm  having  caused  distortion  by  diffraction.  If  a  diaphragm 
was  of  any  use  at  all  it  was  to  cut  off  certain  rays  which  caused  indis- 
tinctness of  focus,  or  to  cut  off  the  central  rays,  so  that  the  circumferen- 
tial rays  could  be  used  alone,  and  the  object  in  photography  should  be 
to  get  rid  of  all  those  inaccuracies  which  a  diaphragm,  when  it  was 
properly  used,  would  get  rid  of.  He  did  not  wish  to  criticize  the 
apparatus  before  them,  which  seemed  to  be  beautifully  made,  except  that 
he  thought  there  was  rather  an  inconvenient  distance  to  stretch  out  in 
order  to  reach  the  focusing  screw. 

Mr.  Teasdale  said  he  had  practised  photography  more  or  less  for  the 
last  thirty  years,  and  had  never  found  it  necessary  to  pay  the  slightest 
regard  to  me  diaphragm,  although  he  might  have  occasionally  used  a 
temporary  one.  In  the  case  of  photomicrography,  the  place  for  it  was 
certainly  behind  the  lens.  The  chief  difficulty  in  focusing  was  due  to 
want  of  light.    Focusing  should  always  be  done  with  as  much  light  as 
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possible,  and  then  haying  used  the  whole  apertnre,  the  light  should 
afterwards  be  reduced  to  sharpen  the  object.  To  insure  success,  ex- 
tremely accurate  focusing  was  necessary,  and  to  obtain  this  it  was  well 
to  put  a  plate  on  with  some  object  mounted  upon  it — say,  some  diatoms. 
This  was  easily  obtained  by  pouring  a  little  water  containing  diatoms 
upon  the  glass  and  letting  it  evaporate,  when  the  diatoms  would  be  left 
adhering  to  the  glass ;  then  focus  and  get  an  aerial  image.  He  quite  agreed 
as  to  the  yalue  of  the  quarter-plate  size.  It  was  undoubtedly  the  most 
useful  for  lantern  plates  and  for  enlargements,  and  he  entirely  concurred 
as  to  the  benefit  to  be  obtained  from  taking  negatives  first  on  a  smaller 
scale  and  enlarging  afterwards ;  but  he  had  very  decided  opinions  as  to 
the  uselessness  of  diaphragms  behind  the  object. 

Dr.  Kibbler  said  as  regarded  the  hairs  he  could  only  say  that  the 
imi^ge  of  the  object  when  seen  on  the  ground  glass  appeared  very  much 
worse  than  in  the  photograph,  each  hair  showing  as  if  composed  of  three 
or  four.  The  photograph  was  not  taken  with  a  small  diaphragm.  It 
had  an  exposure  of  ten  minutes  with  an  ordinary  parafi&n  lamp.  If  he  had 
a  good  light  he  could  demonstrate  to  any  one  in  the  room  the  use  of  the 
diaphragm  plate  in  improving  the  image  when  used  in  the  way  he  had 
described.  With  smidl  objects  like  blood-discs  diffiraction  images 
appeared.  

Kr.  Crisp  said  that  since  their  last  meeting  various  London  and 
provincial  papers  had  published  a  most  astounding  piece  of  rubbish  in 
reference  to  an  alleged  <<  new  glass  just  made  in  Sweden."  Many  of  the 
Fellows  and  others  had  forwarded  cuttings  to  the  Society  {auprOf  p.  499). 

Mr.  Crisp  also  called  attention  to  the  fact  that  the  14th  (1888) 
edition  of  Heather's  '  Mathematical  Instruments '  had  been  issued,  with 
the  description  of  the  Microscope  which  was  given  in  the  first  edition 
unaltered  and  uncorrected.  In  particular,  it  is  made  to  appear  that  the 
"  amplifying  lens  "  of  bygone  days  is,  with  the  eye-lens,  field-lens,  and 
objective,  an  essential  part  of  a  compound  Microscope,  while  a  whole 
page  is  devoted  to  the  reflecting  Microscope,  none  of  which  have  been 
ms^e  since  1840  (supra,  p.  501). 

Mr.  Hills's  note  on  '<  A  Sponge  with  Stelliform  Spicules  "  was  read 
by  Prof.  Bell. 

Mr.  Crisp  referred  to  some  comments  which  had  recently  been  made 
in  America  upon  the  advantages  of  the  method  of  tilting  the  stage  of  the 
Microscope  as  a  means  of  obtaining  a  very  economical  and  simple  fine- 
adjustment.  This  idea  was  not  by  any  means  new,  as  might  be  seen  by 
an  examination  of  the  various  Microscopes  upon  the  table,  in  each  of 
which  it  had  been  carried  out  in  a  different  way  (mpra,  p.  478). 

Mr.  J.  Mayall,  jun.,  said  his  main  objection  to  ms  form  of  fine- 
adjustment  was  that  for  high  powers  it  was  not  possible  to  properly  use 
a  condenser.  FocusiDg  by  tilting  the  stage  not  only  involved  the  move- 
ment of  the  object  in  relation  to  the  objective,  but  also  in  relation  to  the 
substage  condenser.  Under  such  circumstances  he  thought  it  was  hardly 
possible  to  carry  on  a  delicate  microscopical  investigation  satis&ctorily. 

Mr.  Beck  said  that  to  allow  the  stage  to  move  in  any  direction  except 
parallel  to  its  plane,  at  once  destroyed  all  delicate  effects.  Let  them 
take  such  an  object  as  a  Podura  scale,  and  they  would  find  that  if  they 
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moyed  the  stage  in  any  degree,  however  slightly,  which  was  not  panJI^ 
the  appearance  of  it  wocud  be  materially  altered.  Anything  whidi 
interfered  with  the  parallel  position  of  the  stage  most  be  destmotiTe  of 
true  definition. 

Mr.  J.  Mayall,  Jan.,  said  he  agreed  rery  much  with  Mr.  Bedc  in  the 
remarks  which  he  had  made ;  bnt  he  tiionght  if  they  took  objection  to 
the  movement  noon  the  ground  stated,  they  most  take  objection  also  to 
the  "  Bansch  and  Lomb  fine-adjustment,  where  thebody-tnbe  was  hong 
on  two  parallel  pieces  of  clock-spring,  and  which  he  assumed  was  a 
movement  in  arc,  although  it  did  not  alter  the  relation  of  the  object  to 
the  condenser. 

Mr.  Beck  said  that  the  movement  was  a  parallel  movement  and  not 
a  tilting  movement  The  Bausch  and  Lomb  arrangement  was  not  the 
same  thing  at  all  as  the  other,  because  the  same  parallelism  was  main- 
tained, whereas  in  the  tilting  pattern  they  had  llie  optical  axis  thrown 
out  of  line  perpendicular  to  the  object. 

Mr.  J.  Mayall,  jun.,  said  that  as  he  understood  it,  the  Bauaoh  and 
Lomb  movement  compelled  them  to  see  a  different  portion  of  the  saihce 
of  the  oMect  with  every  change  of  the  focal  adjustment. 

Mr.  Beck  repeated  that  although  this  was  so,  parallelism  was  main- 
tained. Some  discussion  took  place  as  to  whether  the  movement  of  the 
tube  was  not  in  reality  in  arc ;  but  it  was  ultimately  conceded  that  Mr. 
Beck's  view  was  correct 


Dr.  A.  C.  Stokes^s  paper  on  ^  New  Infusoria  Flagellata  from  American 
Fresh  Waters,"  containing  descriptions  of  twenty  new  species,  was  read 
by  Prof.  Bell  (jpost).    

Messrs.  H.  W.  Burrows,  C.  D.  Sherbom,  and  0.  Bailey's  paper  en 
'*  The  Foraminifera  of  the  Bed  Chalk  "  was  also  read  by  Prof.  Bell  (ante, 
p.  888). 

Mr.  Karop  called  attention  to  the  recent  investigations  by  Dr.  W. 
Pfeffer,  on  what  he  termed  the  ''  chemotaxic  "  movements  of  Bacteria, 
Flagellata,  and  YolvocincflB,  meaning  by  ''chemotaxis"  the  phenomenon 
exhibited  by  these  organisms  in  the  presence  of  certain  substances  which 
attracted  or  dispersed  them  according  to  the  nature  of  the  stimulant 
material.  A  given  substance  may  act  upon  one  organism,  but  not  upcm 
another — e.  g.  dextrin  excites  Bacterium  termo  to  an  extraordinary  de^ee* 
but  not  SpinUum.        

Prof.  Bell  called  attention  to  a  paper  recently  published  by  Mr. 
^^7)  giving  ftn  account  of  the  structure  of  a  feather. 

The  following  Instruments,  Objectst  ftc,  were  exhibited  •*— 
Mr.  Bailey : — Photomicroscope. 
Mr.  Bolton : — MasHgocerca  elongata  and  M.  roHuB. 
Mr.  Crisp: — Dumaige's  Portable   Microscc^,  Objective   Adapter, 
and  Camera  Lucida. 

Mr.  H.  Mills : — ffeteromeyenia  rctdiospiciilata  n.sp. 

Hew  Fellows;— The  following  were  elected  Ordinary  Fellows: — 
Messrs.  William  Cash,  F.G.S.,  Henry  C.  Corke,  Thomas  W.  Johnsoxi, 
M.D.,  and  William  Penman,  Assoc.  M.I.C.E. 
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